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ALTON OcHSNER, M.D. 


wre the past decade considerable attention has been di- 
rected toward the cause and treatment of venous thrombosis. 
Prior to this time venous thrombosis was accepted as a more or less 
constant complication following certain debilitating diseases and as 
a complication. of operative procedures. Although venous throm- 


bosis usually is a complication of some other condition such as an 
operative procedure, delivery, or bed-rest occasioned by cardiac dis- 
ease and debilitating illnesses, it may occur in apparently otherwise 
normal individuals. Recently McCutcheon and Cantey’ reported 4 
cases of apparently normal individuals who developed phlebothrom- 
bosis even though they were up and about and apparently well. The 
youngest patient was 48 and the oldest 62. 


Whereas previously all types of venous thrombosis were consid- 
ered more or less similar but were similar only in that in each in- 
stance a clot occurred within the vein, it is now known that one must 
differentiate between two major forms of venous thrombosis, 
thrombophlebitis and phlebothrombosis. In the former the vein 
wall is the site of an inflammatory process and the clot which is 
caused by changes in the venous endothelium is firmly attached to 
the vein. In the latter the clot forms without associated vascular 
inflammation, is the result of increased blood coagulability and 
stasis, and is not attached to the vein wall. These two types of 
venous thrombosis are different etiologically and pathologically 
from the standpoint of their clinical manifestations, their prognosis, 
and therapy; and unless the clinician differentiates between them, 
therapy probably will be unsuccessful and unnecessary fatalities and 
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- sequelae may occur. The clot in phlebothrombosis, because it is not 
a attached to the vein wall, is likely to become detached with the for- 
_ mation of emboli. On the other hand, in thrombophlebitis, because 
the clot is firmly attached, there is little or no danger of embolism 
except in suppurative thrombophlebitis. However, because of the 
vascular inflammation the symptoms in thrombophlebitis are marked 
—* because of the persistence of a low grade inflammatory lesion 
these individuals, although not likely to succumb to massive pul- 
monary embolism, subsequently develop sequelae which incapacitate 
them. Barker and others’? have objected to the assumption that 
phlebothrombosis is a dangerous lesion because of the likelihood of 
detachment of the thrombus, because they believe that even though 
a clot can form in an otherwise healthy vein almost immediately 
after thrombogenesis, an inflammatory reaction occurs in the vein 
wall to fix the thrombus to the vessel. We have repeatedly con- 
tended that although inflammation of the vein wall can occur if the 
clot does not become detached or if the patient survives the smaller 
infarction, considerable time elapses between the formation of the 
clot and the resultant phlebitis. It has recently been shown conclu- 
sively by Greenstein® in the postmortem examination of individuals 
dying from various causes, that phlebothrombosis occurs in a high 
percentage of instances. The clot which according to Greenstein 
was definitely antemortem was found principally in the posterior 
tibial veins and the tributaries of the calf muscles, the incidence 
varying with the type of antecedent lesion. In those cases in which 
there was a cardiac factor, either primary or secondary, phlebo- 
thrombosis was found in 63.6 per cent. In malignant cases, it oc- 
curred in 48 per cent. In the cases with vascular lesions the inci- 
dence was 25 per cent and in a miscellaneous group it was 31.8 per 
cent. In the 100 cases examined, 51 showed thrombosis of the pos- 
terior tibial veins and the muscular tributaries. Only 4 of these 
showed evidence of phlebitis; in the remainder there was no evi- 
dence of inflammatory reaction in or around the vein. 

The clotting in phlebothrombosis is undoubtedly the result of 
changes within the blood constituents which favor increased clotting 
of the blood and a precipitating factor consisting of slowing of the 
blood stream in those vessels in which the thrombus occurs. The 
thrombogenic factor is caused by tissue damage. The type of tissue 
injury is immaterial; it may be operative trauma, accidental trauma, 
trauma during delivery, or may be the result of damage to tissues 
by infection or neoplastic disease. Although the increased clotting 
tendency occurs in the blood of the entire body, it is well known 
that phlebothrombosis occurs primarily in the vessels of the lower 
extremities. -Neumann,* Rossle,> von Seeman," 
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and Greenstein, demonstrate that thromboses begin in the veins 

draining the calf muscles. Neumann‘ found in his postmortem cases grnhs cee 
that the foot veins were involved in 71 per cent, the leg veins in 87 au Re > 
per cent, and the thigh veins in 22 per cent. Solitary thrombi oc- b 
curred in the calf veins more frequently than in other veins. Solitary 2 es 
calf vein thrombosis occurred in 39 per cent; solitary plantar vein Nee 

thrombosis in 12 per cent; and both calf and leg vein thrombosis ss 
in 57 per cent. Rossle* in routine postmortem examinations found CY, 
that 25 per cent of all cases had calf vein thrombosis. Hunter, 
Krygur, Kennedy and Sneeden‘ found in 351 routine postmortem _ 
examinations 52.7 per cent had thromboses of the veins of the leg. 
Greenstein* found thrombosis of the leg veins of both lower ex- 
tremities in all his cases. The posterior tibial veins and tributaries 
of the calf muscles were principally affected. In no instance were 
the anterior tibial veins found thrombosed, or were the femoral 
veins involved without concomitant involvement of the posterior 
tibial vein. However, there were a number of instances in which 
_ the posterior tibial veins were thrombosed but in which no’ other 
veins were involved. Heart disease is of great importance in the 
development of venous thrombosis, particularly of the phlebothrom- 
botic type. In 63.6 per cent of Greenstein’s cases there was evidence 
of either primary or secondary heart disease. Ophuls and Dobson‘ 
- found cardiac disease in 52 per cent of their cases with thrombosis _ 
embolism, and Putnoky and Farkas* found approximately 90 


2 


ar disease at the time of the fatal seizure. Burke'’ found that of 
a total of 648 cases of intravascular clotting 444 were associated 
with cardiac disease. Bean'' found that 75 per cent of patients with 
right ventricular thrombi following coronary occlusion had pul- 
monary emboli and that in each fatal case due to massive pulmonary 
~ embolism, the emboli originated in the veins of the lower extremi- 
a ties or pelvis. Heart disease is a factor in the cause of venous 
thrombosis possibly because of two reasons, first because of the 
| ieadaled circulation resulting from the cardiac disease and second 
because heart disease is likely to be associated with alterations of 
the vessels which predispose to clotting. Greenstein’ is of the © 
_ opinion that in a large percentage of cases there are changes within ag 

_ the vessel which favor venous thrombosis. He found that in 100 
_ cases which he observed at postmortem, 75 showed the veins tobe _ 


* 


degenerative, 51 of which were thrombosed (66.2 per cent). He | — : 
~ believes that there is a definite association between phlebothrom- = 
_ bosis and arterial degeneration and that changes in the veins maybe 
due to direct communication between the artery and its vena comites an 


by the vasa-vasora. Irritation of the artery is likely to lead to stim- 
_ulative proliferative and later change in the accompanying vein. 
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The fact that the lower extremities are almost invariably in- 
volved in phlebothrombosis is due to the circulatory stasis in this 
portion of the body. Because of immobility, the blood flow through 
the veins of the lower extremity is diminished, predisposing to clot- 
ting. Three factors responsible for the movement of blood in the 
vein are: the contraction of the skeletal muscles, the negative pres- 
sure within the thorax and the vis a tergo through the capillary bed. 
A patient lying quietly in bed is likely to keep the lower extremities 
immobile unless he is stimulated to contract his muscles actively. 
This predisposes to circulatory stasis and thrombosis. The dimin- 
ished respiratory excursion, because of pain on deep breathing, 
tends to produce further vascular stasis in the veins, particularly 
in the lower extremity. Another factor favoring venous stasis in 
the lower extremity is compression of the inferior vena cava by dis- 
tention of the abdomen. The use of Fowler’s position predisposes 
to circulatory stasis in the veins of the lower extremity by necessi- 
tating the elevation of the column of blood against gravity and also’ 
because of the kinking of the popliteal vein in the popliteal space, | 
particularly if the leg is flexed on the thigh. i 


Whereas phlebothrombosis is the result of increased coagula- 
bility of the blood caused by tissue damage, together with the pre- | 
cipitating factor of circulatory stasis, thrombophlebitis is a result 
of inflammatory reaction of the vein wall producing changes in the 
vascular endothelium. Inflammation is caused by perivenous lymph- _ 
angiitis resulting either from involvement of the perivenous lym- 
phatics by micro-organisms or their toxins. Because of the associ- | 
ated changes in the vascular endothelium thrombosis occurs, the 
thrombus being secondary to the altered endothelium. 


As indicated above, the pathologic lesion in the two types of 
venous thrombosis differ. In thrombophlebitis, because the throm- 
bus is secondary to changes in the vascular endothelium, the 
thrombus is of the white or mixed variety and is firmly attached to — 
the vein wall. On the other hand, in phlebothrombosis, because 
there are no changes in the vascular endothelium, the thrombus is 
of the coagulation variety and is similar to the thrombus which > 
occurs in a test tube when blood is withdrawn from a vessel. The | 
latter thrombus is not attached and can be detached readily. Be- — 
cause of the difference in the types of thrombi produced in the two 
forms of venous thrombosis, the prognosis in the two types of 
lesions differs. In thrombophlebitis, because of the inflammatory — 
process, there are marked clinical manifestations and there is the 
likelihood of persistence of symptoms with disabling sequelae. On 
the other hand, because of the fixation of the clot, there is little like- — 
lihood of its detachment with the production of pulmonary em- — 
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bolism. It is for this reason that death, as a result of pulmonary 
embolism, occurs infrequently in thrombophlebitis. The only ex- 
ception to this is in suppurative thrombophlebitis which most com- 
monly complicates pelvic infections. The thrombus, although orig- 
inally fixed to the vein wall, becomes liquefied as a result of suppu- 
ration and portions may become detached with the production of 
septic infarcts of the lung and/or death by sepsis. On the other 
hand, the patient with phlebothrombosis is a potential fatality be- 
cause, since the thrombus is not firmly attached to the vein wall it 
can become detached easily with the production of either non-fatal 
embolism of the lung with infarction and subsequent pneumonitis or 
fatal massive pulmonary embolism. 


CLINICAL PICTURE 


The clinical picture in the two types of venous thrombosis are 
also different. As mentioned above, thrombophlebitis produces 
marked manifestations because of the inflammatory process in the 
vein. It is interesting that although the lesion is in the vein, the 
clinical manifestations are almost entirely the result of associated 
spasm of the arterioles of the involved extremity. We have shown 
both clinically and experimentally that an inflammatory process in- 
volving a large vein produces marked spasm of the homolateral 
arterioles, producing a severe ischemia of the extremity. Because 
of the diminished blood supply the extremity is white as designated 
by ‘“‘phlegmasia alba dolens.”” As the result of the ischemia there 
is considerable pain and swelling. The latter is due to edema pro- 
duced by increased permeability of the capillary endothelium be- 
cause of the diminished blood flow through the capillary bed and 
the consequent anoxia, fever and leukocytosis usually present. The 
diagnosis is not difficult to make because of the fever, pain, and 
swelling. On the other hand, the patient with phlebothrombosis fre- 
quently has few, or no, clinical manifestations. There may be a 
slight elevation of temperature in an individual who otherwise is 
progressing satisfactorily which has been described by Lautre’ as 
‘the little kick.” Even more important than the transitory eleva- 
tion of the temperature is the elevation of the pulse rate which is 
usually out of proportion to any elevation of the temperature. This 
has been described as a “‘step-ladder” pulse. Not infrequently the 
patient complains of an apprehension which is unexplainable and he 
may have a sense of impending disaster. An associated increased 
erythrocytic sedimentation rate is highly suggestive of phlebo- 
thrombosis. 


Of greatest importance, however, are the findings on physical 
examination. Although the patient may not complain of any pain 
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in the extremity, usually on careful examination tenderness of the 
calf muscles and/or tenderness of the plantar aspect of the foot can 
be demonstrated. Another important manifestation is the pain in 
the calf or popliteal space on forceful dorsal flexion of the foot 
(Homan’s sign). Moses'® has described a sign which he believes 
is more reliable than others in making a diagnosis of phlebothrom- 
bosis. In order to distinguish inflammatory lesions of the skin and 
subcutaneous lesions of the back of the leg, he suggests that after 
_ determining the presence of tenderness on applying pressure an- 
_ teriorly against the calf, pressure is exerted from side to side, and 
if this causes no pain the lesion is diagnosed as phlebothrombosis 
_ provided a peripheral neuritis is excluded by careful neurologic 
examination. Whereas we previously felt that phlebography was 
an important method of diagnosis in suspected phlebothrombosis, 
we now believe that not only is it not necessary but also that it. ee 
likely to be confusing and therefore that it should not be used. 


TREATMENT 


_ The treatment of all venous thromboses consists first of prophy- 
_ laxis. In older persons with cardiovascular diseases subjected to 
- tissue injury especially in whom bed rest is necessary, it is essential 
to prevent venous stasis. Active mobilization of the lower extremi- 
ties by forcefully contracting the muscles (especially those of the 
calf) against a resistance, the use of deep breathing and increased 
eae flow through the arterioles and capillaries will minimize 
stasis in the veins of the lower extremities. The application of com- 
pression bandages to the lower extremities to obliterate the super- 
ficial veins will accelerate the blood fiow through the deep veins. 
Early ambulation, which should always consist of walking and not 
merely standing or sitting out of bed, decreases circulatory stasis. 
The value of early ambulation is exemplified by the findings of 
Hunter et al.’ In their routine autopsy series, the incidence of 
venous thrombosis in the cases in which early ambulation had been 
used was 17.9 per cent as contrasted with the 53.07 per cent inci- 
dence in the group without early ambulation. They state that the 
incidence of phlebothrombosis was 35 per cent less among those 
patients who were exercised. 


Whereas theoretically the use of anticoagulants prophylactically 
in all persons with a thrombotic tendency or in whom thrombosis is 
likely seems desirable, such is hardly practical and is also not with- 
out danger. The incidence of thrombosis in the general hospital 
population is not high. Duryee'* found an incidence of 0.44 per 
cent of thrombophlebitis in more than 100,000 admissions to the 
New York Postgraduate Hospital. Heparin and dicumarol have 
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been employed but each has its disadvantages. Heparin is expensive 
but is relatively easy to use. Bauer'® does not recommend giving 
heparin before there is evidence of thrombosis. Dicumarol itself ieee 
is not expensive but when administered the prothrombin content ae 
must be carefully determined throughout the therapy and this = = 
greatly increases the cost. Dennis'® has used dicumarol prophylac- ii 
tically in the surgical treatment of ulcerative colitis. Of 20 cases 
subjected to operation, only 3 did not receive dicumarol preopera- 
‘tively and all 3 died of pulmonary embolism. Bancroft'* recom- 
mends the use of sodium thiosulfate, 10 c.c. of 10 per cent solution, 
intravenously for 3 days preoperatively because the anticoagulant 
effect of heparin is dependent upon its sulfur content. Immediately 
postoperatively the drug is not administered but is continued after 
4 to $ days. 


The treatment of phlebothrombosis and thrombophlebitis differs 
in the two conditions. Because the symptoms in thrombophlebitis 
are the result of an associated spasm of the accompanying arterioles, 
the treatment consists of vasodilatation produced preferably by 
novocain anesthetization of the regional sympathetic ganglia. This 
results in prompt relief of the symptoms such as pain, swelling and 
fever. The lumbar sympathetic block should be done every 24 
hours, as long as the patient has fever. The extremities should be 
wrapped from the toes to the groin and active mobilization started. 
As soon as the patient becomes fever-free he should be gotten out a 
of bed and should be made to walk. If this therapy is instituted 
early, subsequent disabling sequelae can be prevented. a 


The curative treatment of phlebothrombosis, either with or with- 
out pulmonary infarction, consists of immediate ligation of the su- <a 
perficial femoral veins on both sides. Since thrombosis of the deep aan 
veins of the legs is usually bilateral as demonstrated by the experi- 
ence of most clinicians and by the pathologic findings of Neumann,* 
Rossle,> von Seeman® and Greenstein,’ it is imperative that even 
though the signs are unilateral, bilateral superficial femoral vein 
ligation be done. This is considered an emergency which should take _ 2439 
precedence over any other type of operation with the exception of | 
massive hemorrhage. The operation is best done under local 
analgesia with the head of the operating table elevated, because in > = 
this way the venous pressure in the lower extremities is increased 
and there is less likelihood of detachment of the thrombus during — 
the operative procedure. After exposing the superficial femoral — 
vein just below the junction with the profunda, a transverse <a 
is made in the vein and the presence or absence of a thrombus aie es ey 
that level is determined. In the absence of bleeding because of a ade 
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and the clot proximal to the opening is removed by aspiration which 
is followed by free bleeding from the proximal portion of the vein. 
After ligation of the vein proximally, as much of the thrombus as 
possible is aspirated distally. In this way the inflammatory reaction 
of the distal vein is diminished. The vein is divided and ligated. 


The treatment of thrombophlebitis as mentioned above is con- — 
servative except in suppurative thrombophlebitis. This is most fre- 
quently seen in infections of the pelvic veins usually following crim- — 
inal abortion. It is also seen in other areas such as cavernous cere- 
bral sinus thrombosis following infections of the nose and upper 
lip ; the lateral cerebral sinus following infections of the middle ear 
and mastoid process; the ileocolic, superior mesenteric and portal 
veins following acute suppurative processes in the intestinal tract, 
especially appendicitis; and the superficial and deep veins of the 
lower extremities following infection of the lower extremities. 
Neuhof and Seley’* report 93 cases of acute suppurative thrombo- 
phlebitis complicated by septicemia. The sites of origin were as 
follows: soft parts, chiefly of the extremities and neck, 43 (46 per _ 
cent) ; areas drained by the portal vein, 20 (21 per cent) ; otitic, 
20 (21 per cent); and miscellaneous 10 (11 per cent). In these 
lesions, although the thrombus was originally firmly attached to the 
vein wall, there is the likelihood of liquefaction of the clot and 
- detachment of septic emboli. If this is allowed to continue, fatal 
septicemia is likely or there is a possibility of development of septic. 
infarcts in the lungs. In such an instance, early ligation of the | 
involved vein above the point of involvement is imperative. In in- — 
fections of the pelvic veins the inferior vena cava above the bifurca- 
tion and the two ovarian veins are ligated. It is astounding how few 
sequelae occur following this procedure. In fact, usually there is 
only a transitory edema. 
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FREDERICK FITZHERBERT Boyce, M.D. 
New Orleans 


5 ieee problem of mesenteric vascular occlusion remains to be 
solved, though on the surface the literature of the last several 
years might seem to be at variance with this pessimistic opinion. A 
little reflection, however, will suggest that too much must not be 
read into the reports of survival following resection of the intes- 
tine or anticoagulant therapy or a combination of these measures: 
Without exception such communications concern single cases, or at 
the most two or three cases. There is usually no indication of the 
background of these survivals. How many fatalities underlay each 
success is almost never stated. In 1938 Whittaker and Pemberton’ 
put on record 60 cases of mesenteric vascular occlusion, 57 of which 
terminated fatally. It is a temptation to dismiss that report as not 
typical, and in one sense, of course, it is not: It was made in the 
pre-heparin, pre-dicumarol era, and before adjunct measures such 
as chemotherapy and antibiotic therapy had added so greatly to 
the safety of intestinal surgery. But 12 of the 15 patients in the 
series recorded by Ficarra’® in 1943 also lost their lives, and it is 
unrealistic to assume that, if all the facts were stated, most series 
of cases of this condition would present any brighter picture. 


The true facts of the matter amount to about this: Mesenteric 
vascular occlusion can properly be described as the most serious 
condition a surgeon is likely to be called upon to treat. It carries 
probably the highest mortality of any abdominal lesion. Because it 
is a relatively infrequent condition—though by no means a rare 
one—no single surgeon sees more than a few cases. Those, how- 
ever, who have witnessed the rapidity of the pathologic process or 
who have had the good fortune to see the occasional patient recover 
under circumstances of incredible jeopardy are not likely to have 
any doubt as to the potential seriousness of mesenteric vascular 


occlusion. 


In 1935 I reported from Charity Hospital of Louisiana at New 
Orleans 13 cases of mesenteric vascular occlusion which had been 
recorded over the previous 714 years.* Four of the 13 cases were 
recognized only at autopsy, and the condition was advanced as a 
tentative diagnosis in only one of the 9 cases in which operation 
was carried out. There was one survival in the 13 cases. 


Influenced, I must admit, by the successes recorded in the litera- 
ture and by a personal successful case, I believed that it would be 
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illuminating to bring up to date the cases at the New Orleans 
Charity Hospital, to put on record the improvement which had oc- 
curred there. The results of the study were disconcerting. There 
had been no improvement. The files of the Record Library at the 
hospital for the 13 year period ending Dec. 31, 1947, contained 16 
proved cases of mesenteric vascular occlusion.* Twelve of the 16 
were recognized only at autopsy. The diagnosis was made posi- 
tively in only one case before death and was suggested as a possi- 
bility in only 2 others. Operation was carried out in only one case, 
ona diagnosis of intestinal obstruction caused by postoperative ad- 
hesions versus ectopic pregnancy, and this patient was the only one 
of 16 who survived. 


There are several possible explanations for the disappointing 
results in the most recent cases of mesenteric vascular occlusion 
treated at the New Orleans Charity Hospital: 


1. Seven of the 15 fatalities in the series occurred within 12 hours 
of the patients’ admission to the hospital and an eighth occurred 
within 24 hours. One patient died in an hour and five minutes. 
Every one of these 8 patients was in such condition on admission 
that even if the diagnosis had been made or some acute surgical 
emergency had been suspected, it is highly doubtful that rehabilita- 
tion could have been carried out in time to save their lives by surgery. 


2. Nine of the 16 patients either were known cardiac subjects or 
were found on routine examination to have evident cardiac disease. 
In 6 of the 9 cases the cardiac symptoms completely overshadowed 
the abdominal symptoms. A tenth patient was a diabetic and was 
received in what seemed to be a diabetic coma. She could supply 
no history at all, and 3 other patients (2 of them in the cardiac 
group) were in such a state on admission that it was impossible to 
secure any coherent history from them. In these 4 cases the stories 


vi 


secured from relatives did not point to an intra-abdominal lesion. 


3. In 14 of the 16 patients the superior mesenteric blood supply 
was affected and the pathologic process from the onset was there- 
fore far more serious than it is when the inferior blood supply is _ 
aftected. The only patient who survived had a thrombosis of the 
inferior mesenteric artery. The other patient with involvement of 
the inferior blood supply also had a thrombosis of the inferior _ 
mesenteric artery but it probably played only a small part in = 


*There are not included in this series any of the numerous instances of mesenteric — eo 
vascular thrombosis secondary to bands, adhesions, volvulus, internal hernias and 
similar conditions observed at the Charity Hospital during this period. In this type _ 
of case interference with the blood supply eventually occurs if the mechanical yo 
tive factor is not corrected, but occlusion is not primary, as it is in the type of lesion 
under 
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fatal outcome: Death could more reasonably be attributed to a 
combination of other conditions. Both of these cases are sufficiently 
unusual in several respects to warrant reporting in detail: 


Case 1. A 34 year old white woman entered the hospital May 1, 1942, 
with a history of pain in both lower quadrants of the abdomen for the past 3 
weeks, accompanied by nausea and vomiting. She had been submitted to 
myomectomy and appendectomy in 1939. For over a year her periods had 
been extremely irregular; the last menstrual period had occurred 2 weeks 
previously. 


The admission temperature was 102.2° F., the pulse 120 and the blood 
pressure 130/78. The patient was dehydrated and anemic. The facies was 
anxious and she looked extremely ill. The abdomen was moderately distended 
and diffusely tender. Diffuse rebound tenderness was elicited. Both pelvic 
and rectal examinations were negative. The white blood cell count was 
25,000 per cubic millimeter, with 96 per cent polymorphonuclear leukocytes. 
Other laboratory examinations were negative. 


Rehabilitation, chiefly hydration, was undertaken at once, and 2 hours after 
the patient’s admission laparotomy was carried out through a left paramedian 
incision on a diagnosis of intestinal obstruction with postoperative adhesions 
versus ectopic pregnancy. The inferior mesenteric artery was thrombosed and 
the lower portion of the descending colon and the entire sigmoid as far as the 
rectum were gangrenous. The operative procedure consisted of resection of 
the involved area of intestine, with colostomy through the viable portion of 
the descending colon. The distal sigmoid was divided at its junction with 
the rectum and the stump was buried. There was practically no bleeding 
during the whole operative procedure. 


The immediate postoperative course was smooth but on the ninth day 
edema of both lower extremities developed. The left foot and ankle were 
cold and cyanotic and embolism of the left popliteal artery was thought to be 
present. After repeated sympathetic blocks these manifestations disappeared. 
A detailed inquiry into the patient’s past history undertaken when the vascular 
complication developed revealed that thrombosis of the veins of the left leg 
had probably been present six weeks before the development of the abdominal 
lesion. The patient was discharged in good condition on the fortieth day. A 
year later, when she was submitted to total abdominal hysterectomy, the in- 
testinal tract was found normal,in all respects. The colostomy functioned 
well, and the continuity of the intestinal tract was not restored until March, 
1948. Recovery was uneventful. 


This patient’s life was undoubtedly saved by prompt recognition 
of the existence of an acute surgical emergency, though the diag- 
nosis on which operation was undertaken was not correct. 


Case 2. A 36 year old colored man was admitted to the hospital + days 
after the onset of painful, progressive swelling of the left leg, accompanied 
by chills and fever. There had been some 12 to 14 previous episodes of this 
kind, all of which had subsided without treatment. The patient had had night 
sweats and a productive cough for an indefinite period of time and had lost 
* pounds in the preceding month. 
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Examination of this patient’s previous records showed that, in addition to 

several admissions for syphilis, he had been hospitalized 5 months before this ae oe 

admission, and again 3 months before, for complaints referable to the abdomen. ae 

On both occasions he had left the hospital against advice before a definite cs he Beas 

diagnosis had been established. On the first admission he complained of ab-— cried oe 

dominal pain, nausea and vomiting, and diarrhea. The vomitus had often © cary 

been dark red and the stools had been tarry. Physical examination at that time = 

revealed marked tenderness in the right upper quadrant and the right lumbar | 

region. On the second admission the complaints were the same. Examination — 

of the lower bowel with a barium enema revealed an area of narrowing at 

the distal end, and dilatation of the proximal end, of the transverse colon; 


an organic annular defect was suspected. 


On the third admission the patient was emaciated and very weak. ‘The 
temperature was 98.2° F., the pulse 80, and the blood pressure 100/60. The 
only positive findings on physical examination were scattered rales at the base 
of the right lung, limited expansion of both lungs, and enormous swelling of 
the left leg, with pitting edema from the toes to the groin; there was consid- 
erable pain along the course of the deep vessels. The sputum was positive for 
acid-fast bacilli. Roentgenologic examination revealed findings compatible 
with a right-sided lung abscess ; the lung on this side was 40 per cent collapsed. 
There were no vesicular lesions. Laboratory examinations produced, no use- 
ful data. 


are 


: The patient was treated by the usual routine for advanced pulmonary tuber- 
_ culosis. Repeated lumbar sympathetic blocks were instituted, and at the end 
of 48 hours the edema of the left leg was considerably reduced. The course 
~ was steadily downhill, however, and death occurred on the fourth day of 

hospitalization. 


Postmortem examination revealed a periappendiceal abscess containing ap- | 
proximately 3 c.c. of thick, yellow, purulent material; the appendix was 
bound down in the right colic gutter by thick, fibrous adhesions. A firm 

_ thrombus completely occluded the left iliac vein and also occluded the femoral _ 
_ vein as far down as it could be traced. The thrombus was brownish-gray and _ 
extremely friable. Another thrombus of the same sort was found in a branch 

of the inferior mesenteric artery. Other findings included fibrinous pleuritis, 
right pleural effusion, solitary abscess of the right lung, and jejunal ulcer. 


_ The postmortem findings in this case illuminated a good deal that | 
_ was obscure in the previous history. The appendiceal rupture, 
_ which had probably occurred on the first admission, explained the 
_ findings of the barium enema on the second admission. The jejunal © 
ulcer was probably responsible for the history of hematemesis and 
melena. The thrombosis of the inferior mesenteric artery affected __ 
_ only a small branch and it is doubtful that it played any part in the | 
fatal outcome; it might or might not have created difficulties had 
_ the patient lived. Its association with the thrombotic process in the 
iliac and femoral veins may have been accidental but it is also pos- =. 
_ sible that the inflammatory process in the iliac vein spread to the 
inferior mesenteric blood supply by contiguity. 
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THE Morratity OF MESENTERIC VASCULAR OCCLUSION 


Even if the last-mentioned patient is excluded from the discus- 
sion, it is still necessary to explain why 14 of 15 patients with mesen- 
teric vascular occlusion lost their lives. When all is said and done, 
the primary reason is that they were not treated, and the reason 
they were not treated is that their vascular disease was not diag- 
nosed. In numerous instances, as has been pointed out, they came 
too late to be helped, but a few sought treatment fairly promptly, 
in one instance within 12 hours, and some of them developed the 
occlusion in the hospital, while they were under treatment for car- 
diac disease. Some of them, moreover, lived for more or less long 
periods after admission to the hospital, one of them for 14 days 
and another for 30 days. 


On the other hand, every case in this series in which a history of 
symptoms referable to the abdomen could be secured fell into what 
Loop* has well termed the phlegmatic variety of mesenteric vascu- 
lar occlusion, though in a few instances, as in the following case, 
patients who had vague or mild symptoms for some time suffered 
an acute exacerbation shortly before they entered the hospital. 


Case 3. A 38 year old white woman, who had been delivered of a full 
term pregnancy 3 weeks before hospitalization, bled slightly for 2 weeks after- 
ward. A week»before admission she began to have cramping abdominal pains, 
for which her physician gave her “large brown pills.” The day after she 
began to take them the stools became black. Twelve hours before she entered 
the hospital she experienced a sudden onset of severe pain in the epigastric 
region, which did not abate. She vomited 6 times, the vomitus consisting of 
dirty gray material. 

The patient was acutely ill, with a blood pressure of 95/65. The abdomen 
was very slightly distended; it moved with respiration. In the left upper 
quadrant, just above the umbilicus, was a compressible, tender mass the size 
of a grapefruit. There was generalized abdominal distention but no rigidity. 
The liver and spleen were not palpable. No peristaltic sounds were heard. 
The rectum was empty except for a few shreds of dark brown feces. There 
was no blood on the examining finger. The vagina contained white lochia. 


The tentative diagnosis was volvulus with secondary mesenteric thrombosis 
versus internal hernia with intestinal strangulation. Intensive preparation for 
operation, including intravenous fluids and intestinal decompression, was un- 
dertaken promptly, but the patient’s condition became increasingly poor. She 
did not respond to coramine, adrenalin and metrazol, or to oxygen and arti- 
ficial respiration, and death occurred an hour and five minutes after she en- 
tered the hospital. 


The history in this case was complete, and it was possible to exclude pre- 
vious cardiac difficulties, edema of the extremities, thrombophlebitis, or any 
other vascular disease which might be contributory. 


Postmortem examination showed a somewhat enlarged heart with thickened 
walls but no other cardiac abnormality. The left pulmonary artery was filled 
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with uniformly dark red blood clot, which projected into the main arterial 
branches. A single dilated, hard vein in the left lung contained a slightly _ 
adherent blood clot. Six inches below the ligament of Treitz the small in- 
testine was distended and practically gangrenous. The intestinal wall was 
soft and thick and the lumen contained dark, foul fluid. The beginning and 
end of this area were sharply demarcated. The superior mesenteric veins which 
supplied the gangrenous area were full of thrombi, which could be traced to 
the origin of the portal vein. The branches of the portal vein were filled with 

clotted blood. The superior mesenteric artery was not involved in the throm- 
- botic process. Pelvic examination revealed thrombosis of the veins of the 
broad ligament and thickening of the endometrium. Histologic examination 
of sections of the uterus revealed degenerated placental tissue. 

It is highly improbable that any form of treatment could have 
saved this patient at the time at which she was seen. Treatment, in 
fact, was prompt and energetic and was directed toward the correct 
end, operation. Whatever chance this woman had was lost before 
_ she entered the hospital. 


It seems scarcely necessary to emphasize that in this series, as 
_ presumably in all reported series, the mortality of mesenteric vascu- 
lar occlusion is actually higher than it seems. The number of cases 
_in every series recognized only at operation or autopsy suggests the 
number of cases not diagnosed at all because operation or autopsy 
is not carried out. A certain number of these cases are perhaps bal- 
-_ anced by the cases in which spontaneous recovery has taken place, 
but this number at best is extremely small. 


THE Facts oF MESENTERIC VASCULAR OCCLUSION 
Certain aspects of mesenteric vascular occlusion no longer pre- | 


sent any special problems. 


Pathologic Process. The pathologic process is clearcut. The oc- 
clusion may be arterial, venous, or both. It may occur in the main 
stem of the vessel, in a branch supplying a single intestinal loop, or 
in vessels close to their distribution in the intestinal wall. It may 
__ involve the superior or the inferior blood supply. It may be caused 
_ by thrombosis or embolism or both. It may be complete or incom- 
plete. If it is complete, it will result in prompt gangrene of the 
intestinal wall. If it is incomplete, hemorrhagic infarction, which is 
the first result, may progress to gangrene or may regress, and recov- 
ery may ensue with re-establishment of the circulation or establish- 
ment of a collateral circulation. The gangrene of the intestinal 
_ wall which follows mesenteric vascular occlusion may be localized 
or may involve almost the whole of the gastrointestinal tract. In 
one case in this series embolism of the superior mesenteric artery 
_ resulted in gangrene of the entire small bowel, gangrene of the 
_ colon, and gangrene of the gastric mucosa. 
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The most casual examination of the blood supply of the intestinal - 
tract (figs. 1, 2) makes clear what can happen, indeed what must > 
almost inevitably happen, when once there is interference with the 
blood flow through these vascular channels. 


_ Middle 


Jleo-colic 


‘Intestinal 
arterial 


teric blood supply is more often affected than the inferior blood 
supply. The superior mesenteric artery serves a segment of intes- 
tine much longer than the segment supplied by the inferior mesen- 
teric artery. It has poorer collateral connections and physiologically _ 
it serves as an end artery. Moreover, as in other forms of intes- _ 
tinal occlusion, the small bowel responds to circulatory embarrass- 
ment. much more quickly and more violently than does the large — 
bowel. As a result—though in the second Charity Hospital series 
the reasoning is academic, since operation was carried out in only 


Fig. 1. Diagrammatic showing of the superior mesenteric blood supply. 
It is unfortunate that for a variety of reasons the superior 
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one case—the state of shock is more pronounced, longer lengths of 
intestine require resection, and operation is attended with far 
greater risk than is resection of the colon. es 


common --- 
iliac 


-Si¢gmoid 
artery 


Superior 
he 


Fig. 2. 


Etiologic Factors. The etiologic factors producing mesenteric _ 
vascular occlusion are not clear in perhaps a quarter of all cases, 
but those responsible for the remaining three-quarters of cases are 
fairly well known. Most often, as in 9 of the 16 cases in the Charity — 
Hospital series, there is a clearcut cardiac or cardiovascular factor. 
The disease is often preceded by some surgical procedure, particu- 
larly appendectomy. It may follow acute pelvic inflammatory dis- 
ease, puerperal infection, various malignant diseases, portal cir- — 
rhosis, hepatic abscess, strangulated hernia, intussusception, and a _ 
wide variety of other diseases and conditions. Alcoholism is a pos- — 
sible cause. In a case reported by Held and Goldbloom’ mesenteric 


=Diagrammatic showing of the inferior mesenteric blood supply. 
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vascular occlusion was preceded by the accidental ingestion of 5 

phenolphthalein tablets. In a case reported by Berman and his asso- ef 

ciates* the patient, who had a history of coronary occlusion, had _ 
been given ergot, the effect of which in arterial disease is to cause 
thrombosis and infarction. The peripheral vessels are usually af-— 
_ fected but there seems no reason why the mesenteric vessels should _ 
not be. 


As Boyd‘ was apparently the first to suggest, it is curious that a 
part in which the collateral circulation is so abundant should be 
subject to infarction and that a circulation anatomically rich 
anastomoses should behave as if it were terminal. His explanation 
is that the sudden anemia produced by blockage of any portion of 
the vascular supply sets up so violent a spasm in the musculature of 
the affected bowel that the part becomes isolated from the neigh- __ 

boring circulation. The spasm so increases the anemia that the end- 
result of the vicious circle is death of the affected segment. Hen- 
dry’s* opinion is that it would be more in line with vascular path- | 
ologic processes to reason that in response to local thrombosis a_ 
state of severe arterial spasm or “‘stupor’’ results in the distal ar-— 
terial tree from a local vasoconstrictor reflex. Laufman and Meth- 

_ od’s® experimental studies with surface temperature readings indi- 
cate that in vessels of a still viable loop affected by mesenteric vas- — 
cular occlusion there is still considerable residual vasospasm. The — 
2 cases in the Charity Hospital series in which the abdominal lesion _ 
was preceded by, or associated with, thrombosis or thrombophle- | 
bitis of the veins of the lower extremities were perhaps in this 

category. 


Pierini'’ discussed a functional type of mesenteric vascular occlu- 
Rood sion, possibly of allergic origin, which responds to adrenalin, and 
contrasted it with the type caused by mesenteric endarteritis or 
_ thromboangiitis, in which ischemia is attributable to vasoconstric- 
tion and in which adrenalin therapy is contraindicated. Thrombo- __ 
 angiitis obliterans involving the abdominal vessels is now a well 
established if infrequent clinical entity.” 


Therapy. The therapy of mesenteric vascular occlusion is no 
longer a major problem, though it still demands the exercise of 
careful surgical judgment. Recent experience®'!® suggests that if 
- the condition can be diagnosed in its incipiency, when the bowel is 
_ still viable, treatment with heparin i is a safe alternative to resection 
in. provided (1) that the diagnosis is incontrovertible, which may re- 
quire abdominal exploration, and (2) that the viability of the bowel 
a incontrovertible, which may also require direct inspection. If 


there is any as to the of heparin 
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not be used until resection has been carried out; Laufman’s“* studies gl 
have made it clear that otherwise this form of therapy merely suo 
hastens the fatal end. 

z 


If gangrene has occurred, resection of the affected intestine me Pa 
the only rational method of treatment because living tissues do not — : 
tolerate the continued presence of dead tissues. Enterostomy is an Ki 
illogical procedure, and its record, as well as the record of exteri- - S 
orization, is so poor that there is no temptation to resort to either =—— 
procedure. 


Intestinal resection is frequently a hazardous operation when it ab 
is done for mesenteric vascular occlusion. Often the line of demar- 
cation between healthy tissue and dead or dying tissue is extremely re 
dificult to draw. The patient who has had an extensive resection of ag 
the small intestine may afterward suffer from various nutritional — a 
complications. In spite of these considerations, there is still no way | a eae, 
of meeting the situation produced by mesenteric vascular occlusion _ aS 
except by resection, which should be by the one-stage method and a 
which should be as extensive as is required by the extent of the - ii 
involvement of the vascular supply. If there is doubt as to the | 
validity of the blood supply of any portion of the intestine, needle 
puncture of the vessels near the intestinal wall will indicate whether 
or not the blood is fluid. 


small bowel was removed, except for about 18 inches of jejunum, a Ves 
together with the cecum and the ascending colon to the hepatic —> 
flexure. In the case recorded by Cogswell’® the resection included 
the small bowel from 14 inches below the ligament of Treitz to the 
ascending colon. Both patients were desperately ill, but both sur- 
vived the one-stage removal of more than 75 per cent of the small - 
intestine. 


Rehabilitation of the shocked patient is necessary before opera- 
tion and should be carried out as rapidly as possible. The post- 
operative regimen should include blood and plasma transfusions, ae A 
infusions, intestinal decompression, oxygen, protein hydrolysates, ze Mi 
— penicillin, streptomycin, and other adjuvant measures according to 

the indications. If extensive resection of the small bowel has been | 
required, a special dietary regimen may be necessary until bowel e 
function has been re-established. Heparin or dicumarol should be — ra 
used if they seem needed, but the proper precautions should be 
taken, for these are highly dangerous drugs. — 


een 
* Several of the cases of mesenteric vascular occlusion put on rec- 
ord within the last year or two illustrate what modern intestinal __ 
surgery, supplemented by modern adjuvant methods, can accom- 
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THE DIAGNOSTIC PROBLEM IN MESENTERIC VASCULAR 
OccLUSION 


Since the etiologic factors in mesenteric vascular occlusion are 
fairly well established, the pathologic process is clearcut, and the 
principles of therapy are well understood, only the matter of diag- 
nosis in this disease remains to be considered. Diagnosis, however, 


remains the unsolved problem in mesenteric vascular occlusion. _ 


Trotter,’® in 1913, found that the preoperative diagnosis had been 
made correctly in only 13 of 360 cases, and Douglas,’ in 1935, 
questioned whether the situation was then any better. It may be 
no better in 1948. The preoperative diagnosis has been correct in 
a number of recently reported cases, but again the background is not 
stated, and it is impossible to say how many other cases were not 
diagnosed before operation or were recognized only at autopsy. 


How is the situation to be improved? I doubt very much that 


the best interests of patients with mesenteric vascular occlusion are | 
advanced by an endeavor to establish a categoric picture of the syn- | 
drome in this disease. Such an endeavor, in fact, is not at all logical. | 
The clinical picture depends upon a variety of circumstances: 
Whether the superior or the inferior blood supply is affected; 
whether an artery or a vein is occluded or the involvement is arterio- 
venous; whether the occlusion is in the main vascular stem or in a 
branch; whether it is produced by embolism or thrombosis; whether 
the etiologic disease overshadows the abdominal symptoms or in- — 
volvement of the intestinal blood supply dominates the picture; and, 
finally, at what stage of his illness the patient is seen. 


If the main stem of the artery, particularly the superior mesen- 
teric artery, is occluded by an embolus, the clinical picture is usually 
prostrating and catastrophic. If a branch of an artery is occluded, 
or if a vein is involved, or if the occlusion is thrombotic, the picture 
may be slowly progressive and in no wise suggestive in its incipiency 
of the potential catastrophe. Occlusion of the blood supply of the — 
jejunum or ileum will precipitate a more rapid and more profound 
disturbance than a similar process in the blood supply of the colon, | 
though, if the pathologic process is not interrupted, the end-result 
of the latter type of occlusion may be the same as the end-result of 
occlusion of the superior mesenteric vascular supply. Generally 
speaking, just as in any other variety of strangulation obstruction, 
the severity of clinical symptoms is related to the extent of the gan- 
grenous process, though the rapidity with which vascular occlusion 
occurs may overturn the generalization. The more rapid the ob- 
struction, the more violent are the symptoms the ‘greater is the 
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degree of shock, and the less is the likelihood that an adequate col- 
lateral circulation can be established. 


Fulminating Mesenteric Vascular Occlusion. Part of the difh- 
culty of diagnosis in mesenteric vascular occlusion could undoubt- 
edly be removed if Loop’s* classification of the disease into two 
forms, the fulminating or acute and the phlegmatic or “chronic,” 
were borne in mind. 


In the fulminating type of disease the patient—who may or may 
not be a cardiac subject or have another known disease or a recog- 
nizable predisposing cause—is suddenly seized with acute abdom- 
inal pain, sometimes so agonizing that, as in the case reported by 
Berman and his associates,° he shrieks in anguish. Vomiting is 
usually associated, though nausea is not always present. Bowel 
function is usually disturbed; tenesmus is characteristic, but diar- 
rhea may occur. The stool may be blood-stained, or on rectal exam- 
ination there may be blood on the examining finger. 


Shock is marked in the fulminating type of mesenteric vascular 
occlusion and is always proportionate to the degree of vascular in- 
volvement. The pulse rate is accelerated. The disease is afebrile, _ 
however, until symptoms and signs of peritonitis, which is always 2 é 


late complication, become manifest. : 


The relative paucity of physical findings is in sharp contrast to _ ae 
the severity of the clinical symptoms. There is likely to be a uni- | 
form soft distention, usually moderate. Tenderness is diffuse but : 
is not extreme. Rigidity is absent until peritonitis has set in. Occa- ag 
sionally a palpable tumor can be felt, usually in the lower left quad- 
rant; it may be either a distended coil of intestine or a mesentery 
thickened and infiltrated with blood. This is not, however, anearly | 
finding. A flat note is heard on percussion. Peristalsis is absent on — 
auscultation. In general, the physical findings are suggestive of the | 
paralytic type of obstruction, which is not at all in accord with the 
violence of the clinical symptoms. - 


There is some degree of leukocytosis, which increases as the con- 
dition progresses and as further death of tissue occurs. Roentgen-— 
ologic examination usually reveals fluid ievels suggestive of intes- 7 
tinal obstruction. A low enema may <eturn blood-stained fluid. 


In the fulminating type of mesenteric vascular occlusion diagnosis _ 
is not too difficult if one bears the possibility in mind. The disease cx. ; 
should be suspected in a patient, usually in middle life, known to © 
have some cardiac disability, particularly if it is arteriosclerotic in es 
type, who onc develops violent abdominal pain. If, as does not — 
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which have been listed, the diagnosis can be regarded as established. 


The severity of the pain may suggest certain other conditions. 

Acute pancreatitis is one. In this disease the pain tends to persist 

_ after morphine, after enemas, and after intestinal decompression. 

_ Acute pancreatitis can be ruled out, however, if there is blood in 

a the stool or in the returned enema fluid, and the blood amylase test 

is usually conclusive. Acute appendicitis can be differentiated by the 

eo of localized tenderness. Perforated ulcer can be differen- 

tiated by the absence of rigidity. Mechanical intestinal obstruction 

can be differentiated by the absence of early distention and visible 

peristalsis. Coronary thrombosis, however, since it can give rise 

to abdominal symptoms, is a difficult condition to eliminate, espe- 

cially in a known cardiac subject or in a patient seen for the first 
time who obviously has cardiac disease. 


Phlegmatic Mesenteric Vascular Occlusion. The diagnosis of the 
phlegmatic type of mesenteric vascular occlusion presents far more 
difficulty than diagnosis of the fulminating type. The symptoms are 

= or are not referable to the abdomen, or are entirely over- 
shadowed by the symptoms of the etiologic disease. If there are 
_ symptoms referable to the abdomen, no matter how mild they may 
be, the existence of cardiac disease should raise the suspicion of 
mesenteric vascular occlusion On the other hand, as has been 
pointed out, coronary thrombosis can be associated with abdominal 
symptoms, and abdominal pain is not unusual in early pneumonia 

as well as in diabetes. 


‘ In the phlegmatic type of case the most useful of all diagnostic 
: measures is repeated observation of the patient at short intervals 
by the same physician. The changes in the facies, behavior, physical 
a complaints, abdominal findings, pulse and blood pressure 
are frequently of great value comparatively though of minor use- 
fulness if they are evaluated by different physicians on different 
occasions. Roentgenologic examinations, enemas, and repeated 

_ white blood cell counts and differential counts should all be em- 
ployed. Repeated blood pressure determinations are important, 
particularly in patients with hypertension, whose initial readings 


are likely to be high even when shock is impending. 


Rendich and Harrington" have called attention to an observation 

made on plain roentgenograms of the abdomen in 3 cases of su- 

__ perior mesenteric vascular occlusion: Distention of the small bowel 
uit d and the right half of the colon suggested mechanical intestinal ob- 
struction, but the gas collection ended abruptly at the left end of 
. iS the transverse colon. The distended bowel corresponded to the dis- 


vipat of the maperioe: mesenteric vessels. In one case, in which 


498 THE SOUTHERN SURGEON 
ig 
wih 
i) 
4 
7 
i 


BOYCE: 


MESENTERIC VASCULAR OCCLUSION 499 


a barium enema was given, no mechanical lesion was evident, though 
the sharply demarcated distention down to the splenic flexure dem- 
onstrated on the flat roentgenogram had suggested that it might be 
present. As the result of these observations, the authors suggested 
as a possible diagnostic sign in superior mesenteric vascular occlu- 
sion the free passage of barium through a section of intestine so 
distended as to suggest the presence of mechanical intestinal ob- 
struction. 


Diagnostic Conclusions. The exact diagnosis of mesenteric vas- 
cular occlusion is, of course, desirable, but it is not actually neces- 
sary for the patient’s salvation. What is necessary is to establish 
the presence of an acute abdominal emergency and to operate for 
it with as little delay as possible. Postponement of surgery is justi- 
fiable for purposes of rehabilitation but not for any other reason. 
It is an academic satisfaction to decide whether the patient has an 
arterial or a venous occlusion, but it is nothing else. As Whittaker 
and Pemberton’ pointed out, if either type persists long enough, 
the other system will also become involved. Gambee,'* who made a 
preoperative diagnosis of occlusion of the inferior mesenteric ar- 
tery in his case, believes that the exact differential diagnosis is pos- 
sible. When the inferior blood supply is involved, pain is likely to 
be predominantly on the right. In the usual case, this is about as 
far as one can go in differential diagnosis and as far, in most cases, 
as one should go if a more exact diagnosis will involve any delay. 
The important thing to remember in mesenteric vascular occlusion — 
is that this is a disease which can advance with incredible rapidity, 
and which may be advancing as insidiously and as disastrously inthe _ 


SUMMARY AND CONCLUSIONS 
1. Recent reports of survival in mesenteric vascular occlusion = 
following intestinal resection or anticoagulant therapy or a com- | 
bination of these measures will be gravely misleading unless it is 
remembered that these successes are based upon many more un- 
reported cases in which the outcome was fatal. When series of | 
cases are reported, the picture is always found to be very dark. a 
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type. A hair-splitting diagnosis, as the late John B. Deaver once 
-__ caustically remarked, rarely gets a patient anywhere except to the = 
. 
1 2. The mortality of mesenteric vascular occlusion is always 
higher than it seems. Few patients recover spontaneously, and | an 
many die without recognition of their disease because operation or . 
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3. The pathologic process in mesenteric vascular occlusion is 
‘clearcut. The etiology is quite well understood. Therapeutic prin- 
ciples are also well established, though the management of any 
given case requires the exercise of surgical astuteness. 


4. The unsolved problem in mesenteric vascular occlusion is 
diagnostic. Patients are not treated at all, or are not treated in 
_ time, because their disease is not diagnosed. 


5. The diagnostic problem will be simplified if it is remembered 
that the clinical picture necessarily varies widely because the path- 
ologic process varies widely. Generally speaking, the disease as- 

~ sumes two chief clinical forms, a fulminating form, in which diag- 
— is relatively simple, and a phlegmatic form, in which diagnosis 
is extremely difficult. 


6. It is suggested that, while accuracy of diagnosis is highly desir- 
able, the objective in mesenteric vascular occlusion should be the 
recognition of the existence of an acute surgical emergency. More 

lives will be saved by this plan of procedure than by prolonged at- 
tempts to recognize precisely the condition present. 


7. These remarks are based upon a recent series of cases of 
mesenteric vascular occlusion at Charity Hospital of Louisiana at 
New Orleans in which the diagnosis was made or suspected in only 
3 of the 16 cases and in which the only patient operated on (opera- 
tion being undertaken on an incorrect diagnosis, which, however, 
constituted an acute surgical emergency) was the only patient who 
survived. 
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Mercer G. Lyneun, M.D. 

S TRICTURES “ the esophagus produced by lye still occur far too 

often, although lye as a household agent is much less popular 

now than formerly. There are several other household prepara- 
tions which have largely replaced lye; these may also produce burns — 

and resulting stricture of the same degree of severity as that caused 

by lye. Of all human ailments none will tax the patience of both 

victim and physician more than traumatic stricture of the esophagus. 


The caustic effect of lye upon the mucous membrane of the oral 


ined at once, will cause more or less ‘necrosis of tissue, iene ine 
a upon the amount ingested and the strength of the solution. Even 
_ by the time neutralization has taken place in the average case, dam- 
age has already been done. 


In the acute cases treatment is directed toward: 
(1) Preserving life; 
(2) Maintaining a general state of health so that the lesion may 


(3) Maintaining a patent esophageal lumen, and 


ao (4) Restoring the lumen to a size compatible with relatively nor- 
mal esophageal function. 


oe. Patients with chronic stricture usually are seen after the first 

; ane steps have been accomplished ; the problem then is one of 

. restoring the lumen to a size compatible with relatively normal 
esophageal function. Only relatively normal function can be ex- 
pected in these patients since they never have a perfectly normal 
esophagus and must be continually observed for the possibility of 
returning stricture. 


The immediate care in the acute cases is more a pediatric or med- 
ical problem than one for the otolaryngologist. For this reason, 
these patients are admitted directly to the pediatric service and the 
otolaryngologist acts as a consultant until such time as the patient 
is ready for restoration of esophageal function. If the patient is 
seen immediately or within several hours of the accident, the mouth 

ex washed with weak solutions of acetic acid and the patient is made 
to swallow some of this, after which the stomach is washed out. If 


From the Departments of Otolaryngology, Tulane University of. Louisiana and‘ the 
Ochsner Clinic, New Orleans. 
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the burn has been produced by lye no attempt is made to neutralize 
the stomach, because the hydrochloric acid of the stomach will neu- 
tralize the lye. However, if the burn has been caused by an acid, 
then an alkali is used to wash out the stomach. Following this a 
teaspoonful of olive oil is given every half hour for 12 hours and 
then every hour for 24 hours. Feedings are maintained by means 
of liquids supplemented by intravenous feedings or clysis when 
needed. ; 


If, however, the patient is not seen until after the first 24 hours 
and is unable to swallow, indicating that there is a severe reaction 
with esophageal edema and early necrosis of tissue, then gas- 
trostomy is performed and feedings are accomplished in this man- 
ner. It is essential that the general health of the patient be main- 
tained from the onset. The early treatment of shock and the prob- 
lem of feeding are in the hands of the pediatrician. 


Feedings for the first 24 hours consist of liquids and for the 
next 48 hours of semiliquid foods. At the end of this time the 
edema and inflammation have subsided sufficiently to permit visu- 
alization of the esophagus, either by fluoroscopy while the patient 
is ingesting a small amount of barium sulfate, or by means of the 
pharyngoscope, but never with the esophagoscope, the use of which 
is dangerous at this time. In instances in which there is doubt, oral 
burns from the caustic are considered presumptive evidence of 
esophageal burns and indications for therapy even though roentgen- 
ographic or pharyngoscopic evidence is lacking. If no lesion is 
noted, the patient is dismissed with a warning to return immediately 
if dysphagia occurs. He should also be examined fluoroscopically 
again in 2 to 3 months while swallowing barium to be sure no sec- 
ondary changes have taken place. 


If there are oral burns or if there is fluoroscopic or pharyngo- 
scopic evidence of esophageal damage, then the Salzer’ or Bokay” 
method of treatment is employed. This consists of repeated early 
dilatations. The first is performed with an eyeless catheter (size 
10 to 30) which is filled with either lead shot or mercury and wet 
with water or K-Y lubricating jelly. This is gently passed down the 
esophagus, care being taken that not more than one inch passes into 
the stomach, and the catheter is left in place for 5 minutes. This 
procedure is performed daily beginning on the third day. Force 
should not be used when inserting the catheter but it should be 
allowed to pass merely by its own weight. This will give adequate 
force to pass the usual developing stricture and will not cause per- 
foration if it should fall into a sacculation. During the first few 
days the size of the catheter should be gradually increased until 
difficulty i is encountered. F rom the third to the tenth Ww eek the lave: 
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. for from 10 to 30 minutes. The catheter should be introduced 
twice a week for the next month and once a week for the next 3 
- months. Following this the interval can be lengthened to suit the 
individual condition. This does not mean that the treatment should 
not be individualized from the beginning but the procedure de- 
a $4 scribed is the safest. The success of treatment depends on early and 
continued prophylactic dilatations, tedious and uncomfortable 


though these may be. 


; Many patients are not seen early enough to begin the Bokay 

‘treatment. Often they are seen several weeks, months, or even 

Pe years, after stricture has developed and it is these cases that are a 
real problem. Treatment in these cases consists in: 


(1) Fluoroscopic examination during the ingestion of barium 
sulfate 
(2) Esophagoscopy. 


If there is an established lumen and only a small stricture, dilata- 
_ tions may be started under direct vision until the No. 30 mercury 
-— bougie can be passed indirectly. This procedure is done 3 times a 
_ week until a lumen has been established which permits the passage 
_ of a No. 40 bougie. The patient is then taught how to pass the 
--—- bougie; as soon as he learns this procedure, he is given a No. 40 
a a A bougie and discharged. He is instructed to pass this bougie at least © 
ss twice a week or more often if necessary, and to return at monthly 
ss a. intervals for dilatation; the size of the bougie is gradually increased 
to 44, After this, twice a year, fluoroscopic examination is done 


during the ingestion of barium sulfate. 


Tf, however, the lumen is extremely small or if there is more 
than one stricture, then a lead shot attached to a silk cord is swal- 
lowed and the bougies are threaded onto this and dilatations begun. 
When a No. 34 passes with ease, the mercury bougie may then be 


; resorted to as in the first case. 


- Sometimes the lumen is so small or there is a multiplicity of stric- 


si se tures; in these cases gastrostomy is performed; a filiform catheter 
is passed under direct vision by means of the fluoroscope and a silk 
cord, attached outside through the nose and gastrostomy opening, 

oo is drawn through the esophagus, so that a continuous loop is estab- 
a lished. Following the success of this procedure, retrograde bougin- 
age is performed until the 34 retrograde bougie passes with ease. 
As soon as this has been accomplished, one may begin from above 
-and the procedure then is carried out according to the method 
_ already described. Some of these strictures will fail to respond. 
Especially i is true of cases of long- standing multiple stricture 
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and t 

much thick fibrous tissue in the form of a dense, well-organized scar. 
If this is the case and there is little or no improvement in the course 
of 6 to 9 months of intensive treatment, then gastroesophageal 
anastomosis is performed. With the numerous refinements in thor- 
acic surgical technic today and the low mortality rate, more and 
more of these patients with chronic strictures are encouraged to 
have gastroesophageal anastomosis, which permits a return to 
normal life, rather than the long drawn out procedure of repeated 
dilatations with always the possibility of relapse. 
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FATALITIES FROM 


PINAL anesthesia, like other forms of anesthesia, is not without 

hazards. Invaluable as this technic of anesthesia may be, the 
mortality in the light of our present knowledge is shamefully high. 
Most deaths from spinal anesthesia are preventable and result from 
misuse of the technic. The purpose of this paper is to summarize 
the data and enumerate the causes of fatalities which have occurred 
from spinal anesthesia at the Charity Hospital of Louisiana at New 
Orleans. The comments are not made in a spirit of criticism but 
are intended to emphasize errors in judgment and technic so that 
preventative measures may be instituted and future recurrences may 
be averted. Errors which are obvious after an accident has occurred 
are often difficult to foresee even by the most seasoned clinician. 


From Jan. 1, 1941, to Jan. 1, 1948, there were 14 deaths in a 
series of 12,500 spinal anesthetic blocks which were obviously 
caused by spinal anesthesia alone or in which it appeared to play a 
distinct role. The series includes all types of spinal anesthesia for 
all types of surgery, including obstetrics. The over-all mortality of 
the 7 year period was | in 820. However, the figure is meaningless 
because it fails to take into account the physical status of the patient, 
the technic, the drug used, the skill and judgment of the anesthetist 
and his agility in the management of emergencies. 


During the first 3 of the aforementioned years the blocks were 
performed by resident surgeons in cooperation with the Anesthesia 
Department. After inducing anesthesia, they “scrubbed” and either 
performed the operation or acted as first or second assistant. The 
anesthetist managed the best he could from the operative field 
assisted by a nurse anesthetist, who observed and reported notable 
deviations of pulse or blood pressure. During the past 4 years the 
administration of spinal anesthetics has been gradually delegated 
to resident anesthesiologists. They induce the spinal anesthesia and 
supervise its conduct from beginning to end, assisted by a nurse 
anesthetist. 

The majority of anesthetics during the period were, therefore, 
administered by individuals in the process of learning. 


The deaths are summarized in Table I. Unfortunately, post- 
mortem examinations were not available in the majority of cases. 
As so often happens in the case of anesthetic accidents, the post- 


From the Department of Anesthesia, Charity Hospital, and the Department of 
Surgery, Tulane University School of Medicine, New Orleans, Louisiana. 
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mortem examinations, when obtained, did not disclose the cause of 
death. In most instances the cause. was assumed from details of the 
history and various events which occurred after induction of anes- 
thesia. In scanning the table, one will note that one death and pos- 
sibly two (Cases I and IL) resulted from respiratory paralysis. The 
remainder were caused by circulatory collapse. Respiratory paraly- 
sis or circulatory collapse account for all the fatalities from spinal 
anesthesia in most clinics. Respiratory paralysis occurs when the 
drug passes into the thoracic and cervical portion of the spinal canal 
in concentrations sufficient to cause paralysis of the muscles of res- 
piration. Circulatory collapse has a varied etiology and will be dis- 
cussed subsequently. In order to elaborate upon the causes of death 
and some of the errors committed which are responsible for them, 
certain cases in Table I will be presented in detail. Case I is illus- 
trative of death from respiratory paralysis: 


The patient was a 33 year old white female undergoing a hysterectomy for 
fibroids. No significant abnormal physical or laboratory findings were noted. 
She was considered an excellent surgical risk. 


Spinal anesthesia was induced with 15 mg. of pontocaine mixed with dex- 
trose to make the solution hyperbaric. The puncture was performed at the 
3rd lumbar interspace. Immediately after the injection of the drug the patient 
was returned to the recumbent position and the table tilted “head down”’ ap- 
proximately 15°, in which position she was allowed to remain until she died. 
The head was not supported in any manner but was allowed to rest upon the 
pad covering the table. No sensory examination was performed after estab- 
lishment of anesthesia to determine its extent. A nurse observed the blood 
pressure at 4 or 5 minute intervals. 


The operation had been in progress approximately 10 minutes when the 
nurse reported that the blood pressure had declined from the preoperative 
level of 120/80 to 90/60. The operator requested 50 mg. of ephedrine sul 
phate given intramuscularly. Several minutes elapsed before the vasopressor — 
was administered, during which time the blood pressure was unobtainable and 
pulse imperceptible. It was then also noted that the patient was not breathing. — 
Artificial respiration was instituted by the operator by compressing the thorax. 
Metrazol, coramine and ephedrine sulphate were injected into the deltoid © 
muscle during the next 10 minutes and artificial respiration was continued <i ; 
intermittent insufflation of the thorax with oxygen. The patient was pro- 
nounced dead when intracardiac epinephrine failed to produce any effect. 

The postmortem examination revealed nothing which shed any light upon 
the cause of death. The fact that the blood was dark and failed to coagulate 
may be of significance. This is not an uncommon finding when death has 
been caused by asphyxia. 


It is advisable when using hyperbaric solutions for spinal anes- a " a 
thesia to tilt the table for a few moments only or until hypalgesia — aie 
appears at the desired dermatome. Tilting is necessary in most NE a 
instances to allow the solution to gravitate to the thoracic segments, nae. is 
particularly when “high” spinal anesthesia is desired. However, wes. 
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is unusual to require more than several minutes’ tilting. In the fore- 

- going case one must assume that the prolonged period of tilting 

_ allowed the drug to pass into the thoracic and cervical areas, par-— 
alyzing not only the intercostal muscles, but the diaphragm as well. 

_ Death resulted from asphyxia from the ensuing respiratory paraly- 
sis. It cannot be stressed too strongly that respiratory movements 
must be observed as closely as blood pressure and pulse. There is a 
tendency to concentrate one’s attention on the changes in pulse and 
blood pressure and ignore respiration during spinal anesthesia. The © 
extent of intercostal paralysis or the presence of diaphragmatic — 
paresis is easily ascertained by asking the patient to breathe deeply — 
once or twice from time to time. Again one cannot emphasize too — 
strongly the necessity of a sensory examination to determine, not 
only whether or not the block is successful, but also the extent of — 
anesthesia. When using hyperbaric solutions, sharply flexing the 
head and supporting it with a pillow doubled upon itself will pre- | 
vent passage of the drug into the cervical portion of the spinal canal. — 
Paralysis of the diaphragm is thus averted and respiration will be 
maintained by the patient even though the intercostal muscles be- 
come paralyzed. The patient must not shift about and strain im-— 
mediately after injection of the drug. The resulting increase in 
intraabdominal pressure is transmitted to the abdominal vena cava. 
Veins pass directly from the vena cava to the vertebral column and 
peridural space. Any increase in venous pressure is transmitted to 
these vessels which in turn causes some compression of the dural — 
sac. The drug may thus be forced higher into the canal than was 
originally contemplated. 


_ Respiratory paralysis need not be fatal if artificial respiration is 
instituted as soon as it ensues. It is absolutely imperative that an 
apparatus for administering artificial respiration be at hand in every 
instance when spinal anesthesia is induced. The apparatus ordi- 
narily used to administer inhalation anesthesia is ideal for this pur- 
pose. The lungs are easily inflated by compressing the oxygen-filled — 
breathing bag 15 to 20 times per minute until the effects of the drug 
have passed away. Peculiarly, it is uncommon for the blood pressure 
to be seriously affected when effective artificial respiration is imme- 
diately instituted. 


It is common knowledge that spinal anesthesia causes some type 
of peripheral circulatory failure. The exact mechanism causing the 
circulatory derangement is not known. Probably it is due to a 
combination of factors rather than to a single cause. The denerva- 

tion of autonomic fibres causes a dilatation and pooling of blood in 
_ the peripheral arterioles, venules and capillaries. The mechanisms 


ear propelling blood along the veins no longer operate effectively be- 
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with an autonomous control and remain constricted.’ The periph- 
eral resistance is not remarkedly altered. The decreased venous _ 
return causes a reduction in stroke volume. A lowered systolic | 
pressure, decreased pulse pressure, and a well maintained diastolic fe 
pressure results. Circulation time is lengthened and the arterio- 
venous difference is widened. In normal robust subjects who have _ 
no cardiovascular defects, the fall in blood pressure is readily cor- _ 
rected by the use of vasoconstrictor drugs such as ephedrine, neo- _ 
synephrine, etc. Often no therapy may be required because the cir- 
culatory depression is mild and the situation corrects itself. How- pec 
ever, it is wiser to administer a vasopressor at the first suggestion a 
of hypotension. Exactly how these drugs act is not known but they __ 
are clinically efficacious. The most plausible explanation is that they 
constrict the vascular bed and eliminate the disparity between it and pS S 
the blood volume. Hypotension is not a consistent finding. The © 
number who develop hypotension varies with the age and physical eee 
status of the patient and the extent of anesthesia. The higher the © * ; 
anesthesia extends the more frequently it occurs. Since spinal anes- 
thesia affects a normal cardiovascular system adversely, it is not) = 
surprising that greater changes occur when the cardiovascular sys- 
tem is diseased. Patients with serious cardiac disease as a rule do 
not tolerate spinal anesthesia. Too often the hypotension does not = 
respond to vasopressor drugs. The sudden, and often precipitous, 
fall in blood pressure which occurs when cardiovascular disease is 
present is well illustrated by Case III. A detailed résumé of the ee 


history is as follows: . 


i 


A 47 year old colored female sought treatment for .a long-standing back- _ oe 
ache. During the course of examination x-rays revealed cholelithiasis. Fur- = 
ther examination revealed an aneurysm of the ascending aorta of luetic origin. a 
A loud diastolic and a soft systolic murmur, a Corrigan type of pulse, a blood ae ae 
pressure of 145/60 and a pronounced left axis deviation in the electrocardio- = = = 
gram indicated the presence of aortic insufficiency, most probably of luetic ae © oe 
origin. The low diastolic pressure is noteworthy. A cholecystectomy appeared pon oo 
to be indicated. 
The operator preferred spinal anesthesia because the relaxation it affords — ae +: Ae 
would make the operation technically simpler. Seven minutes after the intra- =” 
thecal administration of 10 mg. of pontocaine-glucose mixture the blood pres- _ 5 | ee 
sure dropped to 110/50. Fifty milligrams of ephedrine sulphate were admin- 
istered intravenously. The blood pressure rose to 130/60, where it remained 
for approximately 5 minutes. Within the next several minutes it fell to ' 
100/50, 90 systolic, diastolic not definitely ascertained, then became unobtaine = 
able. The pulse was not palpable. Almost simultaneously respiration ceased. — % 
Artificial respiration was instituted immediately. The heart was massaged 
behind the diaphragm through the abdominal incision, but to no avail. 


aa cause the muscles of the abdomen and extremities are relaxed and ~ oe 
& the intrathoracic negative pressure is reduced by loss of intercostal | a 
activity. The arterioles supplying the viscera appear to be endowed 
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Postmortem examination disclosed luetic aortitis, narrowing of the coronary 
- ostia and insufficient aortic valve. 


decrease diastolic pressure occurred, causing a in 

: _ blood flow through the partly occluded coronary arteries and death 

_ from coronary insufficiency. It is conceivable that similar occur- 

- rences are possible when the coronary vessels are narrowed from 
arteriosclerosis. 


Labeling a patient a “cardiac” and arbitrarily withholding spinal 
anesthesia from him is not strictly correct. The nature and the 
; _ underlying pathologic process causing the heart disease must be con- 
~ ~ sidered. Not all patients who have heart disease fare badly or die 
_ when given spinal anesthesia. A patient with a minimal mitral 
- lesion from an old rheumatic process who has had a well compen- 
sated heart for 15 or 20 years might easily tolerate spinal anes- 
On the other hand, a patient having a more severe cardiac 
‘involvement may tolerate a ‘“‘minimal spinal” such as a saddle block, 
but develop circulatory collapse if a more extensive block is per- 
formed. No rule can be formulated, nor is there any specific test 
to guide one from danger. One must rely upon clinical judgment in 
each individual case. 


- Patients who have generalized arteriosclerosis are often poor 
al subjects for spinal anesthesia. Circulatory adjustments do not occur 
readily and circulatory depression may be difficult to overcome. An 
existing curtailment of blood supply to vital structures may be fur- 
ther augmented by the circulatory depression, as Case IV illustrates: 


A 62 year old colored male was hospitalized after collapsing from a sudden 
“dizzy” spell which was followed by unconsciousness for several minutes. He 
recalled several similar episodes months apart. Nothing was found which ade- 
quately explained his symptoms. Blood was present in his urine, which later 
was found to come from polypi in the bladder. 


Spinal anesthesia was induced for a cystoscopic removal of the polypi, 100 
mg. of procaine yielding sensory anesthesia to the 10th thoracic segment. The 
blood pressure at the onset was 140/100. Ten minutes after induction of 
anesthesia it fell to 110/90. Suddenly a convulsion developed in the upper 

Berets but was more violent in his right arm. He gasped several times 
and ceased breathing. The usual resuscitative measures were applied without 
avail. 
Postmortem examination of the brain disclosed marked sclerosis .of both 
internal carotid arteries. The walls were thickened and the lumina on both 
_ sides were almost entirely obliterated, permitting the passage of a probe 1 mm. 
diameter. 


— Apparently the lowering of blood pressure was sufficient t to cause a cerebral 
anemia which accounted for his demise. 


ib. 

we * Although the cause of death was not ascertained from the post- __ 
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Spinal anesthesia is not well tolerated by patients with severe or 
moderate degrees of anemia. Any appreciable reduction of the — 
oxygen capacity cannot be disregarded. A reduction of the oxygen 
carrying power of the blood in the face of an increased circulation — 
time and widening of the arteriovenous oxygen difference could rea- 
sonably cause tissue anoxia. Case V illustrates a fatality in an 
anemic individnal : 

A 57 year old white male undergoing a hemicolectomy for carcinoma of the — 
cecum was given 12 mg. of pontocaine intrathecally. The preoperative blood - 
pressure was 112/70. No significant findings were present except an erythro- = 
cyte count of 3, 000, 000 and a hemoglobin of 60 per cent, which at the time _ 
caused little concern. The blood pressure fell to 60/40 oxveral minutes after 
the injection of the drug. The anesthesia extended to the 6th thoracic seg- 
ment. A vasopressor was administered with a gg response. Five minutes 7 


administered intrav enously. The response was not as good | as aes fe first ad- 
ministration. During the course of the operation a major vessel was sev ered © 
and an unestimated quantity of blood was lost. The blood pressure imme- 
diately disappeared, the pulse became imperceptible and respiration ceased. A 
transfusion which had been started and further administration of vasopressors 
were ineffective, and the patient was pronounced dead. 

In retrospect, it is obvious that some other type of anesthesia Ee 
would have been preferable in the face of the anemia. The unex- — ; 
pected hemorrhage added further to the anesthetists difficulty in 
overcoming the hypotension. Blalock* has demonstrated that dogs 
under spinal anesthesia do not tolerate hemorrhage as well as un- : 
anesthetized dogs. The clinical experience of most spinal _ 
thetists falls in line with this view. Since the concept of ‘ ‘chronic — 
shock” has been called to our attention by Lyons* patients now re- 
ceive repeated transfusions preoperatively until the hematocrit we 


within normal limits. 


Increased intraabdominal pressure, whether caused by distention — 
from intestinal obstruction, ascites, or large ovarian tumors, often 2 
predisposes to severe circulatory collapse. No adequate explanation: ves 
exists for this behavior. Perhaps the increased tension compresses 
the abdominal veins and retards the return of blood to the heart. | 
Cases VI and VII exemplify this type of response. The patients — 
listed were admitted to the hospital with acute intestinal. obstruction, 
after being ill at home for 3 and 5 days respectively. Decompres- p 
sion was dificult and distention was marked in each case. Sudden 
precipitous falls in blood pressure occurred w hich were difficult to ned 
overcome. 

vascular system is not impaired, they are enue ineffective 
when some abnormality exists. Repeated doses are often necessary. 
phenomenon known as taxiphylaxis occurs and 
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successive dose is less effective; the final dose may even depress the 
blood pressure. It is not correct to‘say that spinal anesthesia is 
contraindicated for operations for intestinal obstruction. When the 
obstruction is early, when there has been effective decompression, 
and when the patient has been well prepared, spinal anesthesia may 
be used. Often it is preferable to other forms because the explora- 
tion is facilitated by the relaxed abdominal wall, the quiet abdomen 
and the contracted intestines. This situation, however, is markedly 
different from the one in which the obstruction is of long standing 
and the abdomen is markedly distended from gas and fluid. The 
situation is still more serious when shock is present or imminent. 
No type of anesthesia, including spinal anesthesia, will compress 
the gas in the intestines. Once the peritoneum is incised the restrain- 
ing influence of the abdominal wall upon the gas-distended intestines 
is lost. The release of the pressure causes a further distention of 
the bowel and exploration and closure become more difficult, re- 
gardless of the anesthesia. The effect of abdominal distention is 
well illustrated by the following case: 


A 47 year old colored female receiving radium therapy for carcinoma of the 
cervix was given a “saddle block” using 5 mg. of pontocaine in dextrose. The 
operation was completed. Her postoperative course was uneventful. Three 
days later she was given another saddle block using the same technic and anes- 
thetic drug. The blood pressure, which was 120/80 before anesthesia was in- 
duced, fell 5 minutes later to 90/70. Several minutes later it was no longer 
obtainable. Oxygen was given. The pulse was feeble and almost impercep- 
tible. Ephedrine (50 mg.) was administered intravenously with no effect. 
Respiratory movement in the meantime disappeared. Artificial respiration was 
immediately instituted by the insufflation technic. The heart sounds became 
inaudible. Epinephrine was injected into the right auricle. The entire sequence 
of events occurred over a period of 20 minutes. Within approximately 2 
minutes the pulse became perceptible, the blood pressure was obtainable at 
60/40. During the next 5 minutes it rose to 190/70. Twenty minutes after 
cessation of respiratory movements, spontaneous respiration reappeared. Ven- 
tilation was inadequate and required assistance with artificial respiration. Im- 
mediately after circulatory collapse it was noted that the abdomen was mark- 
edly distended and tympanitic, a point overlooked before anesthesia was in- 
duced, but of considerable importance. The patient lost consciousness imme- 
diately after the blood pressure disappeared and remained in this condition for 
the succeeding 24 hours. Spasticity of the muscles of the arms, legs and abdo- 
men, and convulsive movements appeared 3 hours after the occurrence of cir- 
culatory failure. Nembutal intravenously (.3 Gm.) proved effective in their 
control. Gradually she regained consciousness, but her sensorium remained 
clouded. She was unable to recognize members of her immediate family. She 
could speak but was disoriented. She could not read, although she was able 
to do so prior to anesthesia. Gradually, over a 4 week period, her mental 
processes improved, but they were not as they had been in the preanesthetic 
period. 

It is surmised that the abdominal distention contributed to or 
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was wholly responsible for the circulatory collapse. In turn, this 
caused a Soaiaanes in cerebral blood flow with subsequent respiratory Me tr 
failure due to medullary anoxia. It was estimated that the period a 

during which the circulation was ineffective (no pulse or blood pres- 

sure) lasted approximately 7 minutes. Obviously, the anoxia caused ia eee 
damage to her cerebrum which accounted for the neurologic and a q 
personality changes. Resuscitative procedures were instituted im- “cal 

mediately. Perspiration was present above the hypogastric region. e ‘a 
The skin was cold and dry in the lower extremities. This is pre- ao eke 
sumptive evidence that anesthesia did not extend above the upper . 
lumbar segments. The suddenness of the appearance of circulatory 
collapse and the ineffectiveness of the vasopressors is well illustrated 
by this case. 

Greenhill has recently called attention to the hazards of spinal 
anesthesia in obstetrics. An overall mortality of 1 in 480 is reported 
in his recent review of anesthesia in obstetrics.‘ The obstetric 
patient may be placed in the same category as the patient with dis- 
tention. One would presume that normal mothers tolerate spinal 
anesthesia well; however, the blood pressure falls precipitously to 
levels which are often as low as 40/20. Vasopressors are transient 
in their action and repeated intravenous administrations are neces- | 
sary. Strangely enough, the blood pressure suddenly improves as 
the infant is delivered. In a series of 325 Cesarean sections per- 
formed during the past 2 years at the Charity Hospital, blood pres- 
sure was lowered in every single instance. The hypotension was 
- considered severe and caused a certain degree of alarm in 50 per 
cent of the cases. Cases VIII and IX illustrate deaths from spinal 
anesthesia in patients undergoing Cesarean sections. Circulatory 
collapse was the cause of death in both cases. 


Patients in shock obviously do not withstand spinal anesthesia. | 
The patient who has recently been in shock, even though he has © 
responded to blood and fluids, likewise is a poor candidate for 
spinal anesthesia. If a tachycardia persists after fluids have been © 
effective in restoring the blood pressure, it is perhaps wiser to select _ 
another form of anesthesia in preference to spinal anesthesia. — 
Cases X, XI, XII and XIII are illustrative. In Case X the patient © 
had been in shock from a gunshot wound of the abdomen. Blood — 
restored his blood pressure to almost normal limits but he continued 
to have a tachycardia. Spinal anesthesia again precipitated circula- | 
tory collapse which became irreversible. The other cases are similar. 


The majority of difficulties of spinal anesthesia arise soon after 
induction, usually within 15 to 20 minutes after injection of the 
drug. A decline in the blood pressure after the operation has been 
in progress some time is in most instances due to hemorrhage, shock 
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from trauma or other causes. Circulatory failure due to fluid loss, 
trauma, etc., is overcome by transfusion of whole blood or plasma. 
Vasoconstrictors are ineffective in these circumstances. The collapse 
precipitated by the spinal anesthesia is neurogenic in origin. It 
responds to vasoconstrictors but not to fluid therapy. 


The drug is often blamed for a spinal anesthetic death. Table I 
shows the drugs used were pontocaine and procaine. In the entire 
series nupercaine was used approximately 5,500 times; pontocaine in 
4,500, and procaine and other drugs in all others. No deaths oc- 
curred when nupercaine was administered. Nupercaine is not less 
hazardous than procaine or pontocaine by any means. Nupercaine 
has been used almost exclusively during the past 4 years, particu- 
larly when operations were expected to exceed two and a half hours’ 
duration. During the first 4 years procaine and pontocaine were 
used extensively. Little or no nupercaine was used. The apparently 
superior record of nupercaine is merely coincidental. The decrease 
in the number of fatalities may be ascribed to improvements in or- 
ganization of the Anesthesia Department and safeguards to prevent 
accidents and avoidance of spinal anesthesia in situations in which 
it is contraindicated. The longer-lasting drugs such as pontocaine 
and nupercaine are both more hazardous than procaine. When dif- 
ficulties such as respiratory failure or circulatory collapse arise when 
these drugs are used, they persist over a longer period of time. 
Their hazardous nature depends upon their potency. Pontocaine is 
ten times more potent than procaine and nupercaine is fifteen times 
more so. No utterance is more meaningless than “‘nupercaine or 
pontocaine is toxic for spinal anesthesia.”’ The weight of drug re- 
quired to induce spinal anesthesia is almost infinitesimal compared 
to the total body weight of the patient. Furthermore, it has been 
demonstrated conclusively that the drug passes very slowly from 
the subarachnoid space into the systemic circulation. A toxic reac- 
tion occurs only when an excessive amount of drug gains access to 
the blood stream. The difficulties encountered in spinal anesthesia 
are due to extensiveness of anesthesia and completeness of motor 
paralysis sand not to toxicity. 
Smith, H. W.; Goldring, W.; Chacis, H., and Ranges, H. A.: The Effects of 
Spinal Anesthesia on the Circulation in Normal Unoperated Man, J. Clin. Inves- 
tigation 18:319, 1939. 


2. Burch, J. C.: Harrison, T. R., and Blalock, A.: A Comparison of the Effect of 
Hemorrhage under Ether Anesthesia, Arch. Surg. 27:693, 1930. 


3. Lyons, C., and Mayerson, H. S.: The Surgical Significance of Hemoglobin De- 
ficiency in Protein Depletion, J.A.M.A. 7375-:9-11 (Sept. 6) 1947. 

4. Greenhill, J. P.: Anesthesia in Obstetrics, Am. J. Obst. & Gynec. 54:74-81 (July) 
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TE OBSTRUCTION OF THE SMALL BOWEL | 
Octave CHARLES _CASSEGRAIN, M.D., F.A.C. 


Te" problem of intestinal obstruction has interested and fas- 
cinated me for the past 30 years. During my intern days it was 
considered one of the most dangerous of all surgical conditions. 
My late lamented teacher and friend, C. Jeff. Miller, estimated as 
late as 1929 that at Charity Hospital and Touro Infirmary in New 
Orleans the operative mortality was well above 50 per cent; and [| 
have no doubt but that the mortality rate in other medical centers of 
that day did not materially differ from our own. 


Today, with the arrival of chemotherapy, penicillin, the ease of 
blood transfusions and parenteral infusions, this operative mortal- “an 
ity has been tremendously reduced; but withal, intestinal obstruc- a 


tion is still a serious condition and one which will often test the very ag ie 
soul and courage of a surgeon. naa 
i It was axiomatic 30 years ago, and it is just as true today, that _— 
: the prognosis in intestinal obstruction varies directly to the length om 
— of time the condition has existed before it is recognized. The earlier er: 
* the diagnosis the better the prognosis. The later the diagnosis the a 
greater the mortality. 
It is the purpose of this paper to consider only obstructions of Pe 
the small bowel and to report 3 interesting cases, interesting for oa 
different reasons: the first because of the doubtful diagnosis, the a 
second because of the age of the patient (89 years), and the third ae ¢ 
because of the length of bowel resection (9 feet). “<a 


THE CAUSES OF SMALL BOWEL OBSTRUCTION : 


Excluding the congenital anomalies of the newborn, the causes — 
of small bowel obstruction may be classified as follows: 


Obstruction due to 
Volvulus 

Intussusception 
Paralytic ileus 


Mesenteric thrombosis and embolism 


Consultant in Surgery, Charity Hospital (Tulane Service) and Senior Visiting Sur- 
geon, Hotel Dieu, New Orleans, La. ; 
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Tumors of the bowel wall 


8. Spastic ileus 


CLASSIFICATION OF SMALL BOWEL OBSTRUCTION 
Complete or incomplete 
High and low 

3. Simple or strangulated 


The incomplete, the high and the simple offer the best prognosis, 
the strangulated ones the worst. 


1. Pain is the always-present symptom. It is of 2 types: inter- 
_ mittent and constant. The intermittent, cramp-like type is found 
in simple obstructions, the constant and more severe in strangulated 
ones. As peritoneal irritation develops from the transudation of 
blood and fluid, rebound tenderness can frequently be elicited. 


2. Vomiting is a constant sign. It is profuse, persistent, and fails 
~ to relieve the pain. It is always present in small bowel obstruction, 
7 starts earlier and is more profuse the higher the obstruction. In 
- = of the large bowel it is not infrequently absent. 


3. Distention is a fairly constant sign, occurring in about 65 to 70 


~iper cent of all cases. 
Dehydration, prostration and shock are late signs and their pres- 


ence means delayed or faulty diagnosis. 


os _ In addition to the presence of the above signs and symptoms, the 
-- x-ray can clinch the diagnosis in almost 90 per cent of all cases of 
obstruction and is of the greatest diagnostic value. 


Flat plates of the abdomen easily demonstrate the presence of 
: fluid levels and visible gas in the distended loops of bowel. 


Blood chemistry is of value, but increase in the NPN and CO.- 
combining power, with a decrease in the blood chlorides, occurs with 
regularity only in the high obstructions where vomiting, with result- 
es ant dehydration, is early and profuse from the start. 


The blood picture and the temperature are rarely changed in the 
early stage of obstruction, but when the obstruction has existed for 
15 to 18 hours or longer, and especially when peritoneal irritation 
has taken place, leukocytosis is the rule, as in all other severe inflam- 
matory processe 
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The 3 cardinal si 
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CASSEGRAIN: INTESTINAL OBSTRUCTION 


Case 1. Mrs. C. V., aged 41, was admitted to Hotel Dieu Saturday night, 
April 14, 1945, at 10 p.m., with a tentative diagnosis‘of intestinal obstruction. 


Her chief complaint was of pain in the abdomen, nausea and vomiting for 
36 hours prior to admission. 


Her history was irrelevant except for the fact that she had had an appen- 
dectomy and cholecystectomy some 10 years before and that she had never 
been pregnant although she wanted children. 


Examination revealed a well developed and nourished white female, appar- 
ently not acutely ill. The physical findings were negative except for the fol- 
lowing: Pain was constant in the lower abdomen about and below the um- 
bilicus in the midline, with tenderness, but very slight rigidity. Vaginal exam- 
ination did not reveal any definite pathology but was very painful and very 
unsatisfactory. 


Wangensteen suction was ordered with an infusion of 1000 c.c. of 10 per 
cent glucose in normal saline, sodium luminal, gr. 2, every 4 hours by hypo- 
dermic, and morphia, gr. 1/6, as necessary to keep her comfortable. 


Flat plates of the abdomen were requested first thing in the morning. 


Arriving at the hospital Sunday morning, I found that, while some 500 c.c. 
of fluid had been aspirated from the stomach, the Abbott tube had not passed 
through the pylorus. Her temperature had gone up to 101°. The patient had 
slept 4 hours, but when awake pain and vomiting continued. The blood count 
showed 21,000 white cells, with 88 per cent neutrophiles. Flat plates of the 
abdomen had been taken and reported as follows: ‘“There is no undue gaseous 
distention of bowel. The right diaphragm appears moderately elevated. No 
x-ray evidence of intestinal obstruction.” The urine showed a trace of 
albumin. 


Exploration was decided upon and under ethylene gas anesthesia the peri- 
toneal cavity was entered through a midline incision. It was immediately 
apparent that the pathology was one of obstruction. The cavity was filled 
with serosanguineous fluid. The tubes and ovaries were palpated and found 
normal. There was a mass about the size of a grapefruit consisting of a loop 
of small bowel twisted upon itself and held in this position by mesenteric 
adhesions plastered over by omentum. The loop was gangrenous. Resection 
of 15 inches of gut was done. Both ends bled freely and undoubtedly were 
made of healthy tissue. A side-to-side anastomosis was done and the wound 
closed without drainage. 


Postoperative treatment consisted of infusions of beclysil and normal saline 
buffered with Ringer’s solution, alternating with infusions for a total of 3000 
c.c. in 24 hours. This was continued for 3 days. On the first, second and 
fourth postoperative days, 500 c.c. of blood was given. Penicillin 100,000 
units was added to the first infusion, then 30,000 units every 3 hours for 72 
hours. Pantopon 1/3 was given as necessary, and sodium luminal, gr. 2, by 
hypodermic every 4 hours for the first 48 hours. 


The patient made a smooth recovery. The temperature reached 102° on 
the evening of the second postoperative day, then gradually fell to normal on 
the ninth day. She was discharged on the fourteenth day. 


Tissue report: “Infarction and necrosis of bowel wall with venous engorge- 
ment of mesentery.” 
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Case 2. Mrs. H. W., aged 89, was admitted to Hotel Dieu on Nov. 29, 
1945, with a tentative diagnosis of strangulated inguinal hernia. 


The patient stated that she had had a hernia for over 30 years and that it 
had been irreducible for 15 years. The night before admission she had felt 
considerable pain in the right groin, but she had attributed it to constipation | 
and did not want to disturb her doctor. The pain gradually grew so severe 
that she did call him at 6 a.m. and he diagnosed the hernia as strangulated, — 
and telephoned me to admit her to my service and see her as soon as possible. 
The rest of the history was irrelevant. 


Physical examination showed a tall (69 inches), well nourished and devel- 
oped white haired old lady in great pain and evidently acutely ill. The physical — 
findings were negative with the following exceptions: There was a right 
inguinal hernia, irreducible, tight and under great pressure. The blood count 
showed 25,000 white cells, with 90 per cent neutrophiles. No blood chemistry 
was done. The urine showed a heavy trace of albumin, but no casts. Tem- 
perature was 97.4° and pulse 80. 


Immediate operation was decided upon. Spinal analgesia with 150 mg. | 
novocaine was used. On cutting down to the aponeurosis it was found that — 
_ the terminal mass which was about the size of a large lemon appeared black — 
under its covering tissues, and a fecal odor was distinctly noticeable. The sac — 
was opened with great difficulty and contained some 5 inches of gangrenous | 
ileum, with a long patulous appendix 4% inches long, the distal half of which © 
was also gangrenous, and almost necrotic. An appendectomy by the single — 
drop method of Horsley was done first, then 15 inches of terminal ileum were | 
resected, the distal end being only 2% inches from the cecum. Time being an 
_ important factor in a patient of this age, I decided to use a large Murphy 
button (the first time in some 15 years) and do an end-to-end anastomosis. 
This was done quickly, the rent in the mesentery repaired, 5 Gm. of sulfa- 
pew nilamide crystals placed in the right iliac fossa, and the hernia repaired by 
= the method of Ferguson-Andrews. 


as The postoperative treatment consisted of: 

: en 1. Nothing by mouth for 48 hours. Moistening of lips and mouth permitted. 

2. Parenteral infusions of 5 per cent glucose in saline and beclysil, 2000 c.c 
in 24 hours and alternating the infusions. These were continued for 3 
days. 

3. Oxygen tent for 3 days. 

4. On the second, third and fifth days, 500 c.c. of blood. : 

5. Penicillin 100,000 units in the first infusion, then 30,000 units every 3 
hours for 3 days. 


6. Luminal and pantopon in sufficient doses to keep the patient free of pain. 


The patient made an uneventful recovery. The temperature reached its 
highest point, 100.4°, the evening of the second postoperative day and grad- 
al came down to normal on the sixth day. She was kept in bed for 15 days 
and allowed to go home on the 21st day. The button was extracted manually 
from the rectum on the 16th day. 


_ My experience with the Murphy button was very satisfactory. I had dis- 
carded its use about 15 years ago. Its use can never replace caretully hand- 
- made sutures, but where time is a vital factor, I recommend it for the serious 
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Tissue report: “Fecal infarction of ileum (apoplexy of ‘Sain is 
necrosis of appendix.” 


This patient is alive and well today (Apr. 30, 1948), and sent me a card — 
this past Christmas. 


sv mptoms had started 2 days before admission, but because she had eaten gen- be 
erously of crabs and shrimp the evening before the onset of her symptoms, | 


these were blamed at first on her dietary indiscretion. 


The past history was irrelevant except for the fact that she had had her © es 2 
appendix removed 10 years previously. ¥ 


The physical examination was negative with the following exceptions: The ek 
temperature was 100°, the pulse 88. The abdomen was generally distended _ 
and exquisitely tender over the entire lower half. The urine showed a heavy _ 
trace of albumin. Flat plate of the abdomen was taken with the following © 
report: “There are several loops of dilated small bowel without evidence of 
fluid levels. sheen are consistent with intestinal obstruction.” 


was 8, "500, vith 70 per cent — The diagnosis of obstruction was 
made and operation decided upon. 


Under cyclopropane anesthesia, the peritoneal cavity was entered and con- 
tained about 8 ounces of bloody fluid. The diagnosis of obstruction was im- 
mediately confirmed. Loops of small bowel, extremely distended and reddish- 
black in color, just popped out of the cavity. A careful examination, which 
necessitated eviscerating nearly all the jejunum and ileum, permitted elim- — 
ination of: 


7 
1. Constricting bands or adhesions (none existed). 
2. Internal hernia (none found). 

ened and edematous), but certainly not enough to call it volvulus. The prox- — 
imal 21% or 3 feet of the gut involved were reddish-black and gangrenous and — 
after long and repeated applications of warm saline the color did not return. 
Beyond this area of discolored, gangrenous gut there was another 2 to 2™% 
feet of gut which was not wholly discolored but which was distended and had 
striatal reddish-black bands about 14 inch in width and which in color resem- 
bled the frankly gangrenous gut. ‘The line of demarcation above and below 
the diseased gut, while not razor-sharp, was quite clear. In the absence of any 
other cause I felt this must be a mesenteric thrombosis, even though the 
patient gave no history of rheumatic heart disease or other recent infections, 
and that all the damaged bowel should be removed widely. Hemorrhage was 
well and easily controlled. End-to-end anastomosis was done and, remember- 
ing a recent pleasant experience with a Murphy button, a large button of 
that type was used for the anastomosis. The rent in the mesentery was care- 
fully repaired and the wound closed without drainage. 


The postoperative treatment was essentially the same as for the first case 
with one exception. A heat tent was used over the abdomen for the first + __ 
postoperative days. 


The temperature reached 103° on the third and fifth postoperative days and 
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then gradually came down, reaching normal on the fourteenth day. The 
button was removed from the rectum manually on the fourteenth day. Her 
convalescence was stormy and even after her discharge from the hospital she 
suffered with attacks of indigestion and diarrhea for 3 months, although on a 
very strict diet. At the end of that time her digestive tract seems to have 
adjusted itself and she became perfectly well. She gave birth to a normal baby 
girl in the fall of 1947. 

Tissue report: 

1. Multiple intramural venous thrombosis of the intestine with infarction. 

2. A diverticulum of jejunum isolated from intestinal tract. 

3. Tissue removed measured 9 feet of small intestines, including terminal 

jejunum and proximal ileum. 


The mechanism of death in intestinal obstruction is still not fully 
understood; but the preponderance of evidence seems to show that 
toxemia and infection are the responsible factors. 


This, then, emphasizes the importance of early diagnosis and of 
combating infection energetically with all the excellent weapons we 


now possess and which have helped us so materially in reducing z 


the mortality. 
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VOLVULUS OF THE COLON 
A Study of Twenty-Four Cases 


MarRSHALL L. Micuet, M.D., 
ae New Orleans, La. 

and 
Enrr L. McCarrerty, Jr., M.D. 
Mobile, Ala. 


N A combined series of 119 cases of acute chiaseeiinn of the lone . 

bowel (exclusive of the rectum) observed over a recent 5 year ; 
period at Charity Hospital of Louisiana at New Orleans and a 
recent 7 year period at Touro Infirmary, also in New Orleans, there 
were 24 cases of volvulus. Six cases, one of which was fatal, oc- ie 
curred at Touro Infirmary, and the remaining 18, 5 of which were ei 
fatal, at the New Orleans Charity Hospital. The volvulus affected 
the cecum in 3 cases and the sigmoid in 21; all 5 deaths occurred 
in volvulus of the sigmoid. 


Volvulus is a relatively infrequent sales of intestinal obstruc- 
tion in the United States and in Western Europe, where it accounts 
for not more than 10 per cent of all varieties of obstruction in all 
parts of the bowel. In Finland, Russia and other parts of Eastern 
Europe, on the other hand, it accounts for from 30 to 50 per cent. 
The explanation of this remarkable discrepancy is believed to lie 
in the diet of most Eastern European countries, which is high in 
vegetables and in residue. Further confirmation of this explanation — 
is supplied by the notable increase in the incidence of volvulus re- 
cently observed in Europe, presumably as the result of the wartime ; 
diet, in which these elements bulked far larger than they do in peace- © * a 
time diets: 85 of the 102 patients with volvulus of the cecum GS “a . 
cases), transverse colon (4 cases) and sigmoid colon (91 cases) = — 
reported by Bruusgaard’ from the Ullevaal Hospital in Oslo at 
were treated after 1939. 


were no instances of it in the combined series from the two New 
Orleans hospitals and only 14 instances in the 438 cases of volvulus 
of the colon collected by Bruusgaard from Finnish, Swedish and 
Norwegian hospitals. The explanation of its rarity is probably the — 
anatomic fact that, in spite of the extrenie range of possible motion, © sy, 
which would seem to predispose to the accident, the points of fixa- rh "% 5 
tion at the hepatic and splenic flexures are too far removed from 
one another t to ) furnish a convenient axis ini torsion (fig. A): Aes 
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Volvulus of the cecum, which usually includes portions of the 
ascending colon and terminal ileum, is also not common. The 12.5 
per cent incidence in the New Orleans series (3 of 24 cases) is con- — 
siderably higher than the incidence in most reported series. Young 
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Fig. 1 (after Wangensteen). Diagrammatic showing of points of attach- 
ment of large bowel. The widely separated points of attachment of the 
transverse colon, in spite of the extreme mobility of that structure, militate — 
against the development of volvulus, while the proximity of the points of 
attachment and of the loops of the sigmoid colon predispose to the devel- 
opment of the condition. pict: 


and his associates,* who reported a series of 7 cases, called attention 


obstruction at Faulkner Hospital and the single instance in 956 
cases of intestinal obstruction at the Boston City Hospital. 


Volvulus of the colon is a serious condition. The 25.0 per cent 


as is attested by the remark of Bruusgaard,’ that the mortality of 

ase: | 14.2 per cent (13 deaths in 91 patients) at the Ullevaal Hospital 
Ae in Oslo is “a satisfactory rate” considering the advanced age of 
r most of the patients and the poor physical condition of many of 


ErroLocic AND PaTHOLoGic Factors 
The etiology, pathogenesis and pathology of volvulus of the 
extended discussion. The mere occurrence of the ac- 
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cident implies excessive mobility of the affected part of the bowel 
as the result of (1) a long and freely movable intestinal mesentery, 
(2) a relatively short mesenteric root, (3) proximity of the intes- 
tinal loops in relation to the point of fixation, or (4) an increase in 
the length of the intestinal loop. Bruusgaard’ mentions as an im- 
portant cause ‘shrinking mesosigmoiditis,” which was found in 16 
of 18 patients with volvulus of the sigmoid operated on or sub- 
jected to necropsy at the Ullevaal Hospital and which is assumed to 
be the result of constipation, previous attacks of volvulus, or pos- 
sibly diverticulitis. 

Clockwise torsion of the sigmoid up to 180° (the physiologic 
volvulus of Wilms) does not usually give rise to symptoms and _ 
usually corrects itself spontaneously, without interference with the 
fecal current or the intestinal circulation. When clockwise torsion — 
extends beyond 180°, or when counterclockwise torsion of any de- 
gree occurs, subsequent events depend chiefly upon the degree of © 
the twist. If it is of moderate degree and occurs slowly, the path- _ 
ologic process may be limited to simple obstruction for several days. 
The sigmoid, as Bruusgaard’ points out, tolerates the highest — 
gree of pressure of any portion of the intestinal wall before there i 
is interference with the circulation and it is therefore most resistant ee ors) 7 
to increasing intestinal pressure. If, however, torsion is of consid- 
erable degree, and particularly if it occurs rapidly, strangulation of — 
the obstructed loop occurs promptly because there is prompt inter- 
ference with the blood supply. Whether the torsion occurs slowly — 
or rapidly, however, if it remains uncorrected, the end-result is the _ 
same, gangrene of the bowel wall, perforation and peritonitis. 

Moreover, even if mechanical correction is instituted and the evi- | 
dence suggests that simple detorsion is all that is necessary, per- 
foration will almost invariably occur later at the site of the twist if — 
the blood supply has been compromised. 


The chain of events is the same no matter what portion of the 
intestinal tract is affected. The duration of illness is important, as 
in all obstructions of the intestine, but the degree of torsion is far 

more important. Extreme torsion of brief duration ‘s likely to — 
result in far more serious consequences than moderate torsion of — 

longer duration, though, as already noted, the end-result in either 
event will be the same if the mechanical condition is not corrected. 


The series of cases of ols ulus pier from the two New Or- 
inane, hospitals 1 is too small for ‘the maps to be of any statistical 
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significance, but certain data are in conformity with data derived 
from larger recorded series. 


Twelve of the 18 cases at the New Orleans Charity Hospital 
(which treats both colored and white inpatients) occurred in 
~ negroes, which is about in proportion to the racial distribution of 
admissions at that institution at the present time. Negroes are now 
_ admitted in considerably larger numbers than white subjects, un- 
- doubtedly because of the generally improved economic status of the 
Southern white population and the fact that they can be cared for 

at private hospitals. 


_ Fourteen of the 24 patients in the series were males and 10 were 

_ females. There were 13 males in the 21 cases of volvulus of the 
sigmoid and one in the 3 cases of volvulus of the cecum. This same 
disproportion is apparent in practically all recorded series and is 

_ attributed to the wider female pelvis and the greater relaxation of 
ome the abdominal wall in women, particularly in women who have borne 
_ children. Loops of bowel, therefore, while they have more space 


The age range in this combined series of cases was from 13 to 84 
years. Volvulus is predominantly a disease of middle and late life, 
and it is rather unusual to find, as in this series, patients of 13, 17, 
and even 25 and 28 years of age. The three patients with volvulus 
of the cecum were 17, 28 and 40 years of age, respectively, which 

makes their average age 28.3 years, as compared with an average 

= of 55 years for the 21 patients with volvulus of the sigmoid 
colon. All but 6 of the patients were 40 years of age or over, and 6 
were between 75 and 84 years of age. 


et The importance of age in the prognosis of volvulus of the colon 
is evident in this series: 2 of the 6 patients who died were 78 years 
et age, one was 79, and 2 were 84. The sixth patient who died was 
a 28 year old woman who was practically moribund when she was 
re to the New Orleans Charity Hospital. 


no “3 The advanced age of many patients with volvulus often makes 
it difficult to secure an accurate history. Many patients in these 
upper age groups are senile, and, particularly in public hospitals, 
| they seek medical aid with the confusion of their basic senility fur- 
ther increased by the toxic effects of intestinal obstruction. Fre- 
quently, too, they come to the hospital without relatives or friends 
ie _ who could fill in their stories. The result is that diagnosis must 
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CLINICAL PicTURE 
Previous History. The history of a patient with volvulus of the : al 
colon frequently does not begin with the current attack of illness. a3 
In this small series of cases—and the observation is typical—8 ‘apm 
patients had a definite history of previous acute attacks similar to ne 


the present attacks and 9 others had what might be described as 
chronic symptoms of intestinal dysfunction. 


Previous acute attacks in patients with volvulus are likely to be Be 
characterized by cramping abdominal pain, obstipation, and local- ae 
ized distention, the location of the distention depending upon the = 
location of the volvulus. These attacks are presumably caused by | as. 
partial torsion of the colon, which untwists spontaneously. In the = 
so-called chronic type of volvulus the symptoms consist of consti-_ i 
pation, vague cramping abdominal pain, occasional melena, loss of = = 


weight, and other ill- a symptoms, not all of which are refer- 
able to the abdomen. Melena probably results from the venous _ 
obstruction present in some cases of incomplete torsion. : 


The previous history of a patient with malignant disease of i 
large bowel or with diverticulitis is also important, though it usually 
differs from that of the patient with volvulus. The patient with ‘al 
malignant disease is not entirely well between attacks, as the patient — 6 3 
with recurrent volvulus is likely to be. Careful inquiry into his story a: 
practically always reveals some degree of debilitation, usually oy a3 


gressive, as well as one or more of the well known triad of symp- 

toms associated with malignancy of the intestine, that is, altered __ a 

bowel function, melena and abdominal pain. The patient with | at 


presents a history of recurrent obstruction associated with infection 
and usually localized in the sigmoid colon. Between these attacks 
he is likely to show evidences of the debilitation which results from — 
chronic infection. 


diverticulitis is also not usually entirely well between attacks. He 
v 


Symptoms. Sudden, severe, cramping abdominal pain is prac- es 
tically always the first symptom of acute volvulus. It is sometimes _ 
preceded, for several days or longer, by a decreased passage of Ba ; 
flatus and stools, associated with increasing abdominal distention. — 
3 More often it occurs abruptly, simultaneously with stoppage of the _ 
passage of feces and flatus, in spite of an extreme desire for defeca- _ 
tion, which cannot be satisfied. 
The pain is sometimes mild but is characteristically severe from v3 . 


the onset. Its colicky character is to be explained by hyperperistal- es 
sis. Its continuous character is to be explained by the continuous 
pull on the mesentery of the bowel as well as by the marked local __ 


one. | The pain | is diffuse ana does not radiate. At the onset _ 
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a a it may be located almost anywhere in the abdomen, from the epi- 
- gastrium to the pelvis, or it may be generalized. Later it is likely 
to be localized in the region of the distended loop of bowel. The 
onset of the volvulus in this series was with acute pain in every in- 
stance. 


LR Nausea and vomiting are more likely to occur in volvulus of the 


ee _ colon than in obstruction of the colon caused by malignant disease. 
At the onset they are reflex in character. After the stomach is 

~ oe emptied, vomiting may cease until the disease is advanced and com- 
aia plications set in. Of the 24 patients in this series, 17 complained 


of nausea and 16 of nausea and vomiting; 7 patients had neither of 
. these symptoms, though one patient in this group complained of 
severe anorexia. 


52 Constipation and inability to expel flatus are characteristic of 

-- volvulus of the colon, as has been intimated, but are not always 

initial symptoms, even in cases in which serious circulatory embar- 


__- rassment is promptly evident. Practically every writer on the sub- 


ject of volvulus has emphasized this possibility, but it is nonetheless 
__ responsible for considerable delay in diagnosis, and many deaths 
occur because treatment is delayed. Seven patients in this series 


delay in diagnosis and treatment. 


Duration of Symptoms Before Treatment. The time element in 
volvulus, as has been noted, must be evaluated in connection with 
ss the degree of torsion. In this series the duration of illness before 
Sane hospitalization in volvulus of the sigmoid ranged from 6 hours in 

one case to 6 days in 2 cases and 7 days in 2. Ten of the patients 
were seen within 72 hours of the onset. Two of the patients with 
volvulus of the cecum had been ill for 3 hours and 4 hours, respec- 
tively; the third had been ill for a week but had had an acute exacer- 
bation of symptoms 6 hours before admission. In Bruusgaard’s' 
series the duration of illness before hospitalization was usually 


_ from 12 to 72 hours but some patients had been ill 10 days. 


Generally speaking, the patient with volvulus of the colon seeks 
hospitalization earlier than the patient with carcinomatous obstruc- 
tion or with obstruction caused by diverticulitis. In the 74 cases of 
malignant obstruction of the colon observed over the same period 

as these cases of volvulus, the duration of illness before hospitali- 
zation averaged 5.4 days. In the 5 cases of obstructive diverticu- 

a litis similarly observed the duration averaged 8 days. The time 
is differential testifies to the greater acuteness and severity of most 
cases of volvulus of the colon. © 
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The distribution of deaths in relation to the time factor testifies 
to the importance of factors other than time alone. Two of the 6 
patients who died had been ill for 5 days and one had been ill for + 
days, but 2 had been ill for only 3 days and one for only 34 hours. 
How rapidly gangrene may occur is evident in a case reported by * 
Rothman and his associates:* When operation was performed — 
within 8 hours after the onset, the process was then so extensive _ 
that the hepatic flexure, ascending colon, cecum, and the last 5 feet — 
of the ileum were gangrenous and had to be resected. The right — 
colon was not fixed to the parietal peritoneum at any point in this | 
patient and the cecal torsion was 720°. Gangrene which required — 
resection, though somewhat less extensive, had occurred in a case 
in the New Orleans series at the end of 6 hours as the result of 
the same degree of cecal torsion. 


Physical Findings. Abdominal distention is the most roel : 
physical finding in volvulus of the colon, as it is in most instances _ 
of colic obstruction, regardless of the cause. In the beginning it is 
often localized in the region of the involved loop. Sometimes the © 
distended bowel can be outlined as a sausage-shaped tumor. Locali- _ 
zation does not persist long and there is subsequent rapid disten- 
tion of the remaining, originally unaffected, part of the colon as © 
well as of the small bowel, the rapidity and completeness of the ex- 
tension depending upon the competency of the ileocecal valve. In © 
the combined New Orleans series of cases distention of some degree 
was present in every instance. In the 91 cases reported by Bruus- 
gaard' from the Ullevaal Hospital the abdomen appeared normal | 
in only 4 cases and distention was marked in all but 7 of the other 
cases. 


Tenderness of the involved loop of colon is common in volvulus, 
just as in diverticulitis, though early in the illness it is not marked. 
It increases as circulatory changes occur, but it is not likely to a 
associated with muscular resistance until peritonitis sets in. The 
location of the tenderness in volvulus is in contrast to its bas 
in malignant obstruction of the colon, in which the area of tender- oa 
ness is often found in the region of the distended cecum rather = ot 
over the lesion itself. Fluid sounds are an almost constant finding — 
on auscultation, a useful method of examination in all varieties a 
intestinal obstruction but one which is frequently overlooked. Rec- ae 
tal examination usually reveals only a large empty rectal pouch. © 
Occasionally some resistance is encountered by the examining finger, a Se 
but the site of torsion is almost always too high to be reached. | 
Blood may be found on the examining finger, particularly if gan- 
grene has occurred. 
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Volvulus of the colon is primarily an afebrile disease. Fever does i 
not occur until complications have set in. In this series 15 patients 
had temperature of 99° F. or less when they were first seen and 
only 3 had temperature between 100° and 101.2° F. 


In the severe case of volvulus of the colon the degree of vascular — 
collapse may be so extreme as to dominate the clinical picture. That — 


Fig. 2. Volvulus of the sigmoid. Flat film of abdomen showing ale ie 
distended loop of sigmoid on the left, extending to the midline and to oo Be A 
diaphragm. The remainder of the colon is moderately distended but the cree 


small bowel is not yet affected. Note the characteristic conical inferior — fe 
- margin of the left limb of the distended sigmoid and the large fluid level 
in the other limb. ‘ 


is another reason, incidentally, why the diagnosis of the disease in ~ 
i subjects who can furnish no history of their illness is often so dif_- 
0 cult. Circulatory collapse and subsequent shock occur when impair-— 


cavity. is an extremely serious manifestation 
of volvulus of the colon. It was present in 3 patients in the New 
Orleans series, all of whom died. 


Laboratory Data. As in all non-infectious diseases laboratory 
studies early in volvulus of the colon are not revealing. As the dis- 
ease advances, a progressive, though moderate, degree of leukocy- 
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tosis becomes evident and there is an increase in the polymorpho- 
nuclear leukocyte count, with a shift to the left on the Schilling 
hemogram. Significant changes in the blood chemistry are not the 
rule. The considerable diminution in serum protein values ob- 
served in obstructing carcinoma of the colon is not a feature of 
volvulus of the colon. 


Fig. 3. Volvulus of the sigmoid. Barium enema in case of sigmoid volvu- 
lus shown in Fig. 2. Note the evident obstruction to the retrograde flow 
of barium in the region of the rectosigmoid junction and the characteristic 


DIAGNOSIS 


The diagnosis of volvulus of the colon can be made with consid- 
erable confidence on the basis of a history of (1) sudden acute ab- 
dominal pain, sometimes associated with a previous history of sim- 
ilar, less acute attacks or of milder symptoms; (2) nausea and 
vomiting; (3) constipation, which may or may not be complete; 
(4) distention, sometimes associated with circulatory collapse; (5) 
tenderness, which may not be marked in the initial stage of illness; 
and (6) absence of fever early in the illness. 


Roentgenologic examination is an invaluable diagnostic aid in 
volvulus of the colon. Early in the disease a flat film of the abdo- 
men may supply clearcut evidence of the condition in the form of 
localized distention of the affected loop of colon, with little or no 
distention of the small bowel or of the remainder of the large 
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bowel. If the patient is seen later, there is usually moderate to 
marked distention of the colon proximal to the actual volvulus (fig. — 
2) as well as distention of the small intestine, and localization of — 
the lesion is now difficult. In such cases a barium enema is often 
very useful. It frequently shows the typical conical type of obstruc- 
tion, particularly in the sigmoid (fig. 3), in contrast to the charac- 
teristically sharp occlusion observed in obstruction caused by malig- 
nant disease or by diverticulitis of the colon. 


Bruusgaard' observed certain characteristic roentgenologic find- 
ings in his series of cases, including (1) a more or less markedly © 
distended sigmoid; (2) fluid levels in the sigmoid loop; (3) mod- 
erate gaseous and fluid distention in the remainder of the colon; 
(4) thickened but smooth walls in the sigmoid flexure; (5) a char- 
acteristic “bird’s bill” shape of the proximal rectum, with spiral | 
narrowing, on barium enema. Balloon-like distention of the cecum, — 
gas in the small bowel, and the presence of fluid between the intes- 
tinal coils were seldom seen until peritonitis had set in. If the tor- 
sion was limited to a small segment of intestine, spiral patterns on — 
the mucous membrane could be seen at the site of the twist. 


Easton and Adams’ pointed out that volvulus of the cecum is 
likely to be present if (1) barium cannot pass beyond a certain 
point in the ascending or transverse colon distal to the cecum, so 
that the haustral markings of the cecum are not properly delineated, 
and if (2) at the same time a large collection of gas appears in the 
region of the cecum, either in the midline or slightly to the right, 
demonstrating its patency and outlining its conformation. 


The important consideration in volvulus of the colon, as in ali 
acute abdominal conditions, is to establish the presence of an acute 
surgical emergency. Differential diagnosis is highly desirable, but 
it is nothing like as important and much may be lost if attempts at 
differentiation are persisted in. Such a case as that reported by 
Easton and Adams’ carries a warning against delay, no matter how 
worthy may be the aims: 


_ A 26 year old man was operated on for what was regarded as 
_ _ acute appendicitis versus perforated peptic ulcer. The symptoms 
were found to be caused by a less-than-180° twist of the cecum. 

- The colon was on the left side. Spontaneous detorsion occurred 
a hile the abdomen was opened. Seven weeks later the patient was 
again hospitalized with an apparent recurrence of the condition and 
intensive study was undertaken to determine how best to correct 
the predisposing cause of the volvulus, that is, the long common 
mesentery of the cecum and ileum, which permitted great latitude of 
movement. At the end of 72 hours of hospitalization the patient 
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had a sudden exacerbation of pain, with vomiting, abdominal rig- 
idity, and an elévation of temperature to 103.4° F. Emergency 
operation revealed gangrene and perforation of the cecum, with 
liquid matter and feces in the peritoneum, following torsion of the 
cecum of more than 180°. The patient was in shock at the time of 
operation and died 18 hours later. This case, in addition to the 
diagnostic lesson, also carries a warning against the assumption 
that a recurrent volvulus will be as innocuous as previous attacks 
which have resolved spontaneously. 


THERAPY 


The treatment of all cases of volvulus of the colon by the same 
method can lead only to disaster. Each case must be individualized 
from the standpoint of (1) the location of the volvulus, (2) the 
degree of circulatory change in the wall of the affected bowel, and 
(3) the status of the patient. 


Decompression aad allied measures which are frequently very 
useful as primary measures in obstruction of the small bowel are 
useful only as adjunct measures, particularly after operation, in 
volvulus of the cecum and the colon. They cannot exert any ettect 
on the basic pathologic process and the patient’s life is put in jeop- 
ardy when they are used for this purpose.° 


Transverse Colon. Volvulus of the transverse colon can be briefly 
dismissed. It seldom occurs. When it is present it must always be 
treated by operative intervation. Simple detorsion is sufficient if 
the bowel and blood supply are in good condition, but obstructive 
resection must be resorted to if circulatory changes have occurred. 


Cecum. Laparotomy is also indicated in all cases of volvulus of 
the cecum. If gangrene has not occurred and if the blood supply is 
still intact, simple detorsion may be sufficient, though it must be used 
with the greatest caution. If it is thought adequate to meet the situ- 
ation, some type of fixation of the cecum to the lateral abdominal 
wall should also be carried out if the patient’s condition permits. 
Unless fixation is done now or later, recurrence of the volvulus is 
to be expected; frequently it takes place promptly. 


If the cecum is markedly distended and if the cecal wall is 
edematous, cecostomy should be performed, in addition to detor- 
sion, though this is not an adequate procedure if gangrene has oc- 
curred. Cecostomy, which some surgeons believe should be per- 
formed routinely after detorsion, regardless of the state of the 
cecum, has the double advantage of decompressing the bowel while 
at the same time fixing it to the abdominal wall. 
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If advanced circulatory changes have occurred in the cecal wall, 
some type of rapid exteriorization is usually all that the patient | 
can tolerate and the mortality is likely to be extremely high. Only 
in the early stages of gangrene, when the patient is in good condi- 
tion, is primary cecal resection justified. 


In all the 3 cases of cecal volvulus in the New Orleans series — 
torsion was in the clockwise direction. The degree was moderate _ 
in 2. Recovery ensued in all 3 cases. One patient was treated by 
detorsion and fixation, one by detorsion and cecostomy, and one by © 
primary resection. The history of the latter patient follows: ; 


A 28 year old white woman had had recurrent attacks of cramping ab- 
deminal pain for the past several years, accompanied by a “swelling” in the 
right lower quadrant of the abdomen. Appendectomy one year previously had — 
accomplished no relief. The attacks, in fact, had recently been more frequent. 


The present illness was of 5 hours’ duration when the patient was admitted 
to the hospital. She was in severe pain and in a moderate degree of circulatory — 
collapse, though her general condition was good. The abdomen was asym- 
metrically distended ; distention was moderate in the left lower quadrant and — 
marked in the right lower quadrant, where exquisite tenderness was elicited. — 
A flat film (fig. 4) disclosed findings pointing to volvulus of the right side 
of the colon. 

Laparotomy by one of us (M.L.M.) 6 hours after the onset of symptoms, _ 
through a right-sided transverse abdominal incision, disclosed a volvulus of the 
cecum of more than 360°, with involvement of the ascending colon and terminal 
ileum. There was definite evidence of early gangrene, and’ normal color did 
not return to the bowel wall after detorsion. A classical right hemicolectomy © 
was performed, with an open type of side-to-side anastomosis between the 

_ terminal ileum and transverse colon. No particular difficulty was encountered. | 
Closure of the wound was delayed, as is our practice after open intestinal | 

anastomosis. 

After operation the small intestine was rapidly intubated with a Miller- 

_ Abbott tube. The postoperative regimen included transfusions and infusions 
for + days, together with penicillin and streptomycin. Recovery was unevent- 
ful and there has been no recurrence of symptoms during the year which has 
elapsed since operation. 


Primary resection was successful in this case for several reasons: 

(1) the youth of the patient, (2) her excellent condition prior to 

this illness and her reasonably good condition when she was first 
seen; and (3) the availability of adequate amounts of whole blood. — 

oe It should be emphasized again that in spite of the fact that in this 

case the Miller-Abbott tube was a valuable postoperative measure, 

as it is in all right hemicolectomies, intubation of the small bowel 

has little or no place in the treatment of volvulus of the colon or 

_ any other type of large bowel obstruction. 
Sigmoid. When volvulus occurs in the sigmoid colon, the surgeon 
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has the choice of several procedures, though decompression from 
abov e, as has been pointed out, is not one of them. Simple enemas 


Fig. 4. Volvulus of the cecum. Flat plate of abdomen. Note the marked 

distention of the loop of colon (assumed to be the cecum) lying trans- 

versely in the mid-abdomen. The unusual length of the mesentery per- 

mitted the cecum and ascending colon to assume this abnormal transverse 
position. 


and barium enemas are also not measures to be deliberately chosen 
for treatment. They are often justified for diagnostic purposes, and 
they are occasionally successful in correcting the torsion, but such 
results as are achieved are entirely accidental. Moreover, these 
measures afford no protection against recurrence of the volvulus, 
which has been known to reappear within a few hours after detor- 
sion has been achieved by this and similar measures. 


Conservative therapy, including upper intestinal intubation, 
enemas, flushes, prostigmine and similar measures, was used in 2 
cases in the New Orleans series, with one fatality. One patient 
recovered following a barium enema and one following sigmoido- 
scopic examination. As has just been emphasized, recovery under 
these circumstances is a lucky accident, which should not be antici- 
pated. If it does occur, measures should be promptly taken to fore- 
stall a recurrence of the volvulus. 


Exclusive of the measures which have just been discussed and 
which have no rational part in the ‘therapy of volvulus of the sig- 
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moid lik the management of volvulus of the sigmoid depends 
upon the state of the bowel wall and the condition of the patient. | 
If serious circulatory damage has occurred, a radical operation is 
the only alternative, even though the mortality is likely to be high. 
The exclusive use of surgical measures in all cases is, as Bruus- 
gaard' notes, attended with a mortality ranging from 30 to 60 
per cent. 
The chief choices open to the surgeon confronted with a case of — 
volvulus of the sigmoid concern decompression by proctosigmoido- 
scopic intubation versus operative intervention. If it is certain that 
circulatory changes have not occurred (as evidenced by the good — 
condition of the patient, absence of marked abdominal tenderness, 
and a low leukocytic count), intubation is a highly desirable method. 
It was employed in 4 of the 21 cases in this series, with one death; 
in the fatal case decompression was adequate, but unrecognized _ 
gangrene of the intestinal wall was present and the patient died of _ 

generalized peritonitis following perforation. 

This method was used successfully in 123 of 136 separate treat- 
ments in the Ullevaal series.’ There were 4 fatalities, one caused 
by perforation of the bowel wall. It was also used in a fatal case 
of supposed volvulus in which the pathologic process proved to be — 
the result of a constricting band. In one remarkable case mentioned 
by Bruusgaard a 64 year old man had regularly intubated himself 
at least once a week, and sometimes daily, over a period of 20 
if years. He inserted the tube as soon as recurrent pain and distention 
indicated a recurrence of the volvulus. 
; Certain precautions must be observed in the technic of intubation. 
i The tube should be inserted under direct vision through the procto- 
scope, so that the intestinal mucosa can be examined as it is intro- 
duced. The tube should be sufficiently long to reach the volvulus, 


fairly soft, for perforation of a possibly damaged bowel is a real 
danger. Its progress must be carefully watched, since a soft tube 
may curl back on itself when it reaches the point of obstruction. 


“a et The chief disadv antage of proctosigmoidoscopic intubation in the 
treatment of volvulus is that it does not permanently correct the 
-_ cause of the accident, so that recurrence is possible. In fact, the tube 
must be left in place for a period of days, the duraticn depending 
upon the patient's condition, for torsion may recur within a few 
hours if it is removed promptly. In spite of this disadvantage, the 

_ method takes care of the temporary emergency, and permits in- 

_ tery al operation for permanent correction of the cause of the vol- 

~ -vulus when the patient is in good condition and distention is not a 
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Cecostomy, although it is sometimes followed by spontaneous 
detorsion of a sigmoid volvulus, is a completely irrational proce- 
dure. It is usually performed without adequate exploration of the 
sigmoid colon for possible circulatory changes. In the 3 cases in 
this series in which it was employed the diagnosis was thought to 
be obstructing carcinoma of the sigmoid. One patient died, from 
perforation of a gangrenous loop of bowel. A similar case in which 
cecostomy was performed on an incorrect diagnosis was mentioned 
by Bruusgaard;' no barium enema had been given in this instance 
because the radiologist considered the risk of damage to the bowel 
wall too great to warrant the procedure. 


In the cases of obstruction of the colon in which it is clinically 
impossible, even with the aid of a barium enema, to distinguish 
volvulus of the sigmoid from obstructing carcinoma of the colon or 
from diverticulitis, exploratory laparotomy is warranted without 
further delay. The lower left quadrant of the abdomen should be 
explored first, the incision being promptly closed if a malignant 
process or diverticulitis is found and loop colostomy of the right 
transverse colon being performed through a small separate trans- 
verse incision in the right upper quadrant. 


If a volvulus is present, the procedure depends upon the findings. 
If the bowel wall is in good condition and the blood supply is appar- 
ently intact, a radical procedure is not indicated. In 4 cases in this 
series in which these criteria were met, detorsion was carried out 
with good results. In one case the procedure was limited to detor- 
sion. In one instance lysis of a postoperative adhesion which fixed 
the apex of the volvulus was the first step of the operation. In one 
case the sigmoid was fixed to the abdominal wall, though fixation 
of a redundant sigmoid is not usually successful in preventing future 
attacks of volvulus. In the fourth case the abdomen was opened 
because the surgeon did not feel sufficiently certain of the integrity 
of the blood supply to justify intubation from below. When the 
bowel wall was found in good condition and the blood supply appar- 
ently unaffected, intubation was carried out from below, aided by 
direct vision and manipulations through the abdominal incision. 
Insertion of the tube in this manner makes intubation a safe proce- 
dure. The tube, as already noted, must be left in situ for several 
days to prevent prompt recurrence of the volvulus. 


ently with the idea of fixing the colon and preventing recurrence. _ 
Although this patient survived, most authorities do not consider 
that volv ulus of gangrene is a sound reason 
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_ for performing either temporary or permanent sigmoidostomy. 
Deferred elective resection is far more effective. 


When the colon is gangrenous, the only course open ot the sur- 
_ geon is the undesirable one of obstructive resection. Three fatali- 
ties, from shock and peritonitis, followed the 5 cases in the New 
_ Orleans series in which this method was used. The 5 cases in Bruus- 
_ gaard’s' series in which it was employed all ended fatally, 4 imme- 
a a diately and one later, in connection with an attempt to close the 
sigmoid fistula. Bruusgaard recommended that after resection the 
proximal part be brought out as a colostomy and the distal stump 
be inverted and buried, on the ground that the site of torsion in 
_ the sigmoid is so distal that the Mikulicz method of resection may 
produce sufficient pull on the efferent loop to cause gangrene and 
peritonitis. Later, an anastomosis is effected between the proximal 
and distal portions of the bowel. If the loop is very short, this 
_ method would probably be useful; the wisdom of its routine per- 

- formance seems open to doubt. 


SUMMARY AND CONCLUSIONS 


1. Volvulus of the colon is a relatively infrequent form of intes- 
tinal obstruction which carries a high mortality. 


2. The etiology and pathogenesis of the condition are well under- 

stood, as is the pathologic process, the essential feature of which is 

interference with the vascular supply of the intestine. When this 
he occurred, gangrene is inevitable. 


3. Volvulus of the colon is predominantly a disease of later life, 
a consideration which affects the mortality adversely. 


_ 4, Diagnosis is possible on the basis of the symptoms, physical 

- findings and roentgenologic examination by flat film, supplemented 

by barium enema as necessary. The important consideration is to 
_ establish the existence of an acute surgical emergency. 


a 5. Therapy requires the individualization of each case. Depend- 

ing upon the location of the volvulus, the degree of circulatory 

_ change in the bowel wall and the status of the patient, treatment 
i = be proctosigmoidoscopic intubation or operative intervention 
_ which may range from simple detorsion to obstructive resection. 
_ _Volvulus of the transverse colon and cecum must be treated sur- 
ei Conservative measures have no place in the treatment of 


_ volvulus of any part of the large bowel. 
_ 6. Deaths from shock and peritonitis in volvulus of the colon 
~ emphasize the importance of prompt diagnosis and treatment, be- 
irreversible circulatory have occurred, 
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non-specific granulomatous lesions of the intestinal 

tract have been described for many years, it was not until the 
observations of Crohn, Ginzburg and Oppenheimer’ were published 
that the medical profession began to appreciate their importance 
and significance. Since then the numerous case reports and group 
studies have revealed that this pathologic entity is not peculiar to 
the ileum alone, as it was at first thought to be, but has likewise been 
found in other regions of the intestines as well. Not infrequently, 
too, different regions of the intestinal tract in the same patient have 
shown simultaneous involvement. Generally, however, all large 
series of these cases studied have shown the ileum to be the area 
most frequently involved. According to Holloway* ‘‘about 80 to 90 
per cent of the lesions reported have been limited to the terminal 
ileum.”” Why this predilection for the ileum is not known. It is 
highly possible that this characteristic of the disease might at some 
future date help to explain its etiology. 


Because this pathologic process has been found in every anatomic 
segment of the intestines the writer is in agreement with those who 
believe that the term “regional enteritis” is to be preferred over 
that of “regional ileitis’ or ‘‘regional enterocolitis.”’ 

From the clinical evidence available at this time it appears that 
all cases of rezional enteritis may follow either one of two courses. 
The many reports in the literature would seem to indicate that pos- 
sibly about 50 per cent go on to a complete spontaneous resolution. 
This is especially true of those cases showing a rather acute or sud- 
den onset of symptoms. In such cases it is very likely that resolu- 
tion of the disease process goes on to the point of complete elimina- 
tion of the pathology in much the same way as the resolution 
observed in lobar pnevnonia prior to the advent of specific therapy, 
chemotherapy and the antibiotics. On the other hand, and appar- 
ently in those cases showing a more insidious onset of symptoms, 
there is a distinct tendency for the disease to progress to a definitely 
chronic stage, and thus to become a formidable and unpredictable 
problem. The evidence available from the group of cases upon 
which this presentation is based would seem to indicate that about 
50 per cent of all cases go on to this stage. It is in this latter type 
of case that the surgeon often encounters his insurmountable prob- 
lems. Quite frequently even if the patient survives a formidable 
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operative procedure we are still not certain that he will be entirely 
relieved of his symptoms or that he will not have recurrences. All 
too frequently the patient retains a diarrhea of some relatively mild 
degree, or occasional evidence of abdominal discomfort, even after 
having undergone an extensive bowel resection or some type of ex- 
clusion operation. It is in the chronic type of case, also, that the 
mortality goes up rather precipitously, and hence becomes a factor 
for considerable consideration. 


It would then appear that if resolution of the pathologic process 
starts before massive ulcerations of the mucous membrane occur, and 
especially before chronic fibrosis is fully established in the intestinal 
wall, the victim of this disease should have an excellent chance for 
complete recovery. When such desirable results can be expected 
very likely depends upon the etiologic factor and the resistance of 
the patient to that factor. Once ulcerations of the mucous mem- 
brane set in, and there results chronic fibrosis of the intestinal wall 
with adhesions to nearby viscera or abdominal wall, and especially 
if fistulous communications have formed, the problem apparently is 
then not only one of a possible debilitating toxemia but also one ot 
mechanical bowel disturbances. 


Ordinarily the gross pathology in those cases giving a history of 
the acute onset of symptoms shows the reddened and thickened 
bowel wall with a smooth and glistening serosa, free from coiling 
and usually free from adhesions to the surrounding structures. The 
corresponding mesentery is thickened, edematous and shortened, 
and the contained lymph nodes are definitely rather markedly en- 
larged. Seen at this stage it is possibly best to refrain from the use 
of radical surgery. The writer can see no objection to the removal 
of the appendix at this time unless the cecum is likewise involved in 
the pathologic process. The gross pathology inthe more chronic 
type of case is much more extensive and frequently includes the 
matting together of large loops of bowel, abscess formation, fistu- 
lous communications and dense adhesions to nearby structures. This 
type of pathology very definitely precludes conservatism. It is in 
this type of case that radical surgery is absolutely necessary in : 
of the risks involved. In all cases one should always check the entire 
intestinal canal from the pylorus to the rectum for possible addi- aan 
tional involvement. 


SouRCE OF MATERIAL 


This presentation is based upon a study of 47 cases of caioh ” 
enteritis. Thirty-five of these cases were treated at the Charity 
Hospital of New Orleans, and 12 at the Hotel Dieu Hospital i 
New Orleans. Forty- Saree the « entire group were operated upon 
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and the diagnosis either confirmed or established. Three cases, 
undiagnosed clinically, were discovered only at autopsy. In only 
one of the three was “regional ileitis’’ possibly only a coincidental 
finding. This patient died of an acute “bilateral bronchopneu- 
monia.” In the other two cases “‘regional ileitis’’ was undoubtedly 
a conspicuous factor among the causes of death given by the path- 
ologist. Eleven additional cases, five of which were at Charity Hos- 
pital, were excluded from this study because none showed enough 
evidence clinically, nor upon x-ray examination, to warrant the diag- 
nosis of ‘regional ileitis.”” Although two of these cases were sub- 
jected to operation neither was definitely a case of ‘regional ileitis.” 
One was a case of postoperative adhesions involving the ileum, and 
the other a case of lymphosarcoma, possibly originating in the ileo- 
cecal lymph nodes, or the retroperitoneal nodes in this area, in a 
child 3% years of age. 


ETIOLOGY 


Our knowledge of the cause or causative factors in regional en- 
teritis is no further advanced today than when the importance of 
the disease was first emphasized by Crohn’ and his associates. 
Homans and Hass* expressed the “opinion that the giant cell re- 
action and the formation of tubercles is a response to a foreign 
body, which, in all probability, in the majority of instances is a 
lipoid.”’ 


Of particular interest, and perhaps, too, of great importance as — 


regards the etiology of this disease, is the fact that it predominantly 
involves the ileum. In the particular series of 47 cases comprising 
this study the ileum showed involvement in every one. Additional 
involvement of the jejunum (1 case), cecum (4 cases), ascending 
colon (4 cases), transverse colon (1 case), and sigmoid colon (1 
case) were likewise observed. A case in which the sigmoid colon 
alone was involved, and which was treated at the Lakeshore Hos- 
pital in New Orleans, is briefly outlined later because of its inter- 
esting aspects. 


The fact that every one of the 47 cases comprising this study 
showed the ileum to be involved is to the writer of more than pass- 
ing interest. It is expected that by the time the intestinal contents 
reach the terminal ileum the digested food substances have either 
been completely broken down, or nearly completely split, into their 
final by-products. Accordingly, it would appear not only possible 
but also highly probable that, in some individuals at least, some of 
these absorbable by-products are responsible for the toxic manifes- 
tations observed. Inasmuch as the pathology is such as to show 
the entire circumference of the bowel wall and its 
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corresponding mesentery it would seem likely that whatever ie 
chemical nature of the toxic substance it is absorbed rather uni-— 
formly, especially through the regional lymphatics, and thus gives 
rise to the pathologic picture. A mechanism such as this would ex- _ a rele 
plain the transiency of those many cases in which the onset = a aay 
symptoms is relatively acute or sudden, and which seem to get well “be ee 
spontaneously and have no recurrences. On the other hand in those ae 
cases in which the onset of symptoms is insidious and over a rela- we 
tively long period of time it is equally likely that the individual : <a 
continues eating the same type of food, or that he fails to develop 

an immunity to these absorbable toxic by-products, or that his resist- o 
ance, especially to these toxic substances, is rather low. It is quite Ned ; 
likely, too, that all three of these latter factors play an important 3 


The writer is in no position at this time to hazard the semis 
nature of such a toxic substance. The possibility herein expressed 

is all the more likely in the face of the failure, by Crohn and his © 
co-workers, and others, to demonstrate not only a possible specific 
. organism but no organism at all. Further investigations from the 
- dietetic viewpoint regarding the etiology of this disease might reveal 
some interesting findings. 


SEX AND RACE 


All patients treated at the Hotel Dieu were white because this — 
institution is not arranged to care for colored patients. Hence, all 
negro patients in this study were treated at the Charity Hospital. 
Although the writer is of the opinion that regional enteritis is in- 


the 35 patients treated at the Charity Hospital, 21 were negroes, - 
and of this number 13 were males. Among the 14 white patients 
treated at the same institution, 10 were males. In the entire group — 
of 47, 30 were males and 17 females. 


TABLE I—AGE INCIDENCE 
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AGI 

The: youngest patient in this series was a white female 8 years of 
age, and the eldest a white male of 73 years. The average age was 
found to be 31.3 years, which is about the same as that observed 
by others. It is of further interest to note that 32 cases—or 68 
per cent of the entire group—occurred in patients between 11 and 
+0 years of age. The largest number, 17 cases, or 36 per cent of =~ 
the total, occurred in the third decade group. 


ers SIGNS AND SYMPTOMS 
* The signs and symptoms of regional enteritis pom been most 
excellently described by Crohn and his co-workers' in their original 
presentation. Others*°® have likewise published rather thorough 
discussions on the same subject. In the present group of cases under 
consideration the signs and symptoms in no way varied from those 
previously described and discussed by others. 


INCIDENCE 


The most constant finding in this group was the crampy type of 
abdominal pain, rather sudden in onset among the “‘acute’’ cases, 
and of varying severity and frequency among those patients who 
had been ill a longer period of time. A relatively mild to moder- 
ately severe diarrhea was next in frequency. Debility, malaise, loss 
of weight, a relatively low-grade fever, moderate anemia, and ir- 
regular periods of constipation were also observed in some cases. 
The presence of an abdominal mass and discharging fistulous tracts 
were less frequent findings. 


In some patients x-ray studies were of some help in evaluating the 
clinical picture. However, in most of these cases they added very 
little to the knowledge of the case at hand. Of special interest is 
a case which received no surgical treatment and which was excluded 
from this series. X-ray studies, by a gastrointestinal series, showed 
‘regional ileitis’’ to be a very likely diagnosis. However, a barium 
enema several days later showed the outline and pattern of the 
ileum, which fortunately filled well, to be perfectly normal. 


Of special interest and importance, and possibly, too, of particu- 
lar significance, appears to be the matter of the duration of the 
symptoms in this disease entity. All of these cases were studied 
especially carefully from this point of view. Accordingly, they were 
grouped into those patients in whom the symptoms had come on 
relatively recently and suddenly, and which were classified as 
‘‘acute,’’ and those cases in which the symptoms had been present, 
more or less, over a relatively longer period of time, and which 
were classified as “chronic.” No arbitrary time limit was used in 
this classification. However, the “acute” cases almost invariably 
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chai sudden onsets usually not more than 3 or 4 days before 

being admitted to the hospital—ordinarily with the diagnosis of — 
“acute appendicitis” and occasionally with the diagnosis of ‘ — Ba 
intestinal obstruction.” All other cases were classified as “chronic.” 
The duration of symptoms in this latter group was found to be 

from several months to several years. He 


It is interesting to note that the “acute” cases showed the highest __ 
recovery rate, and also the least morbidity rate. The highest mor- ) oa 
tality as well as morbidity rates were observed among the “chronic? = 
cases. It must be admitted, however, that the most radical surgery 
was done, generally, in the ‘“‘chronic’’ cases. In addition the surgery 
in almost all of the “acute” cases usually comprised ‘exploration — 
and appendectomy.” 


TABLE II—RELATIONSHIP OF DURATION OF SYMPTOMS 
TO MORTALITY RATE 


Type of Cases Lived Died Mortality 


Cases with Acute Onset of Symptoms 19 1 5.0% 
Cases with Chronic Onset of Symptoms 18 9 33.3% 
Total Number of Cases 37 10 21.3% 


In connection with the duration of symptoms the following three oa ae 
case reports are rather illustrative. Poe 


Case 1. Mrs. A. S., white female, aged 22, was admitted on May 27, 1939, 7 ay, 
with complaint of severe cramp-like pain ~ the lower right abdominal quad- 
rant that had begun suddenly about 36 hours before. There had been nausea, = 
but no vomiting. Although an enema relieved her for a few hours the pain _ 

recurred and the writer was called in to see her. Examination showed a well _ 
_ developed and well nourished patient not especially uncomfortable. The ab- 

_ domen showed tenderness over McBurney’s point, but no rigidity and no 
masses. 

A blood count showed 12,000 white cells with 90 per cent neutrophiles. 

No red cell count and hemoglobin were done. A diagnosis of possible acute 
appendicitis was made. At operation, a few hours after admission, the appen- — 
dix was found chronically diseased, and was removed. Exploration showed © 
_ the terminal 14 to 18 inches of the ileum to be edematous, swollen and hose- 
_ like with the edema extending into the corresponding mesentery. The bowel | 
% : was returned into the peritoneal cavity and the abdomen closed. The post- — 
_ Operative course was uneventful. She was allowed to go home on June 3. - 
On Apr. 2, 1948, this patient stated that she has never had any more abdom- 
inal discomfort nor pains since her operation. As a matter of fact she has never 
had to go toa hospital since then except to have her two children; and she has _ 
at all times felt fine. 


Case 2. Mr. A. Q., white male, aged 34, was admitted to Hotel Dieu, 
Mar. 28, 1946, with the complaint of abdominal pains. This patient had been 
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suffering with intermittent attacks of severe abdominal cramps at irregular 
intervals for about 2 years previously. Each time he more or less treated him- 
self by use of enemas for his attacks of “constipation,” and was usually re- 
lieved. He made no effort to have himself examined properly but was content 
to get advice over the telephone. Finally, because of a very severe attack of 
abdominal cramps, he was admitted to the hospital. 


Examination showed a well developed and well nourished husky and strong 
looking individual about 6 feet 2 inches tall and weighing 225 pounds. Dur- 
ing his entire illness the weight remained constant. A lower right rectus ab- 
dominal scar indicated an old incision through which the writer had removed 
his appendix on June 22, 1936. Exploration at that time showed nothing else 
wrong. In this area there was considerable pain and tenderness and a rather 
large mass about the size of a large grapefruit. A diagnosis of regional ileitis 
had been made about 6 weeks previously but the patient had refused to enter 
the hospital at that time. 


A barium enema on Mar. 20, 1945 showed “some back-flow into the ter- 
minal ileum which appears contracted possibly from spasm.” A gastrointes- 
tinal x-ray series on Mar. 26, 1945 showed ‘‘no evidence of obstructive path- 
ology of the small bowel.” Another gastrointestinal x-ray series on Feb. 19, 
1946, showed “findings are those of regional ileitis.” At this time he refused 
to enter the hospital, and did not do so until his abdominal pains became 
excruciatingly severe. 


On the date of admission to the hospital his blood showed 4,250,000 red 
cells, a hemoglobin of 85 per cent, color index of 1, and a total white cell 
count of 7,000 with 79 per cent neutrophiles and 21 per cent lymphocytes. His 
urine was negative. Plasma protein was 6 Gm. per cent. 


Two days after admissioh the patient was operated upon under spinal anes- 
thesia. A lower right rectus incision was made directly over the mass. As the 
peritoneum was approached the mass was found to be intimately adherent to 
the anterior abdominal wall by very dense and very firm adhesions. The in- 
cision was enlarged above and below the mass. The peritoneal cavity was 
protected with packs against possible contamination during the dissection. The 
mass ruptured suddenly and a large quantity of pus contaminated the peri- 
toneal cavity. A culture from this later showed B. coli. Further manipula- 
tion was stopped. However, because of evidence of definite small bowel ob- 
struction the ileum was transected about 8 inches above the upper level of 
the pathology in this structure. An adequate end-to-side ileo-transverse colos- 
tomy completed the operation after previously closing the distal opening of 
the transected ileum. Ten grams of crystalline sulfathiazole were placed in 
the area of peritoneal contamination. Several drains were likewise placed in 
the peritoneal cavity which was then closed. 


The postoperative course was satisfactory for about 48 hours. After that 
time evidence of a definite generalized peritonitis developed. Large doses of 
the sulfa drugs and penicillin made no change in his condition which gradually 
grew worse. The other usual supportive measures were also used to no avail. 
He expired on April 7. A post mortem examination was not obtained. 


Case 3. Mrs. W. V., white female, aged 32, was admitted to service of 
Dr. Morris Shushan at Hotel Dieu on May 31, 1947. Chief complaints were 
vomiting and diarrhea. The patient had been having recurrent attacks of 

diarrhea for 3 years with intermittent vomiting and loss of weight. In Oc- 
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ology being found. However, following this operation she was symptom-free 
until February, 1947, when she again developed her epigastric pain and diar- 
_ rhea, and again began to lose weight. She also became extremely nervous. 


_ ished. Blood pressure 120/90. The abdomen showed a healed upper abdom- 


to the right of the uterus which was movable and tender on palpation. 


ae" 450,000. The hemoglobin was 85 per cent. Color index 0.9. Total white 


usual bacillary dysentery organisms were all negative. Basal metabolism was 


a plus 20. Sedimentation rate 28.5 mm. in one hour. Serum protein 5.1 Gm. per 


like coiled on itself several times and adherent to the a peed colon. Prac- 


sion of not being especially healthy despite the fact that no other such 
_ areas of involvement were found. When the adhesions were freed there were 
found a fistulous opening into the sigmoid colon and several others between 


an adherent loops of the terminal definitely diseased ileum. The opening in 
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tober, 1946, an exploratory laparotomy, during which the stomach was opened 
and examined, was done elsewhere and the abdomen closed without any path- 


On physical examination she was found to be well developed and well nour- 


inal scar. It was relaxed. No areas of pain nor tenderness were present. No 
_ abnormal masses were found. Vaginal examination showed a firm, large mass 


X- “ray showed negative chest findings. “‘No organic pathology was demon- 
strated” in the intestinal tract. Laboratory work showed a red cell count of 


cell count was 5,000 with the differential count showing 40 per cent lympho- 
oy tes and 60 per cent neutrophiles. The urine showed a faint trace of albumin 
Stools showed from 1 to 4 plus occult blood. On 
several occasions no occult blood was found in them. Agglutinations for the 


pe: A diagnosis of possible “regional ileitis’ was made and the writer ad- 
_ vised operation. This was done on June 19 under spinal and general anes- 
thesia. 


Upon opening the abdomen the terminal ileum was found to be thick, hose- 


the sigmoid colon was closed carefully and thoroughly. The ileal fistulous 
openings were likewise closed preparatory to an ileo-colic resection which was 
the procedure considered best in this case. After the ileo-colic resection in 
which all of the diseased ileam—about 24 inches—was removed along with 
the cecum and ascending colon to the proximal transverse colon, a side-to-side 
ileo-transverse colostomy was done. Ten grams of crystalline sulfathiazole 
were placed in the peritoneal cavity which was closed with drainage. In addi- 
tion to the usual postoperative measures in this case large doses of sulfathia- 
zole and penicillin were used for a period of about one week. A relatively 
smooth postoperative convalescence resulted and the patient went home on 
July 1, feeling very much improved. 


Her weight, which was 132% pounds on July 8, increased to 149%4 pounds 
by Apr. 9, 1948. For about 3 months she had no more abdominal cramps. 
After about 4 months she developed a mild diarrhea again. This has grad- 
ualiy become worse until she now has from 6 to 10 stools daily. She is again 
disturbed with light cramps at night at times, and several weeks ago passed 
“pure red blood” in several stools. She has had no more fever and her appetite 
is very good. At times she has had to get up at night because of the recurrent 
diarrhea. Her general condition, however, is much improved. 


The above three cases rather typically illustrate the sequence of 
events in the majority of cases of regional enteritis. Certainly, they 
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typify the usual experiences in the cases comprising the present 
study. Case 1 is typical of the frequent transiency of the disease 
in the patient whose symptoms have come on rather suddenly. Cases 
2 and 3 are illustrative of the seriousness and many dangers all too 
often seen in those patients whose symptoms have developed rather 
‘imeahouny and over a period of time. 


tive discussion on differential of regional enteritis 

other conditions more or less commonly seen in the abdomen. The 

fact that the ileum, and usually the terminal portion, is almost 
_ always involved ordinarily places the symptoms, as well as the im- 
portant signs, in the lower right abdominal quadrant. 


Among the many diseases to be differentiated from regional en- 
teritis are the specific granulomata—such as tuberculosis, actinomy- 

osis, and amebiasis—neoplasia of the large and small intestines 
and the mesenteric lymph nodes, disturbances involving Meckel’s 
diverticulum, and most usually either acute appendicitis or appen- 
diceal abscess. 


In the present study the diagnosis of ‘regional ileitis” was made 
in 9 of the 47 cases before operation. In 35 of the cases the diag- 
nosis was made when the abdomen was opened; and in 3 cases the 
diagnosis was made at autopsy. 


In connection with the diagnosis of this disease the following 
two brief case histories are of special interest because in one the 
patient’s condition was suspected to be malignancy of the lower 
large bowel, but proved to be regional enteritis; and, in the other, 
the condition was diagnosed as “regional ileitis” at operation and 
later proved to be a case of lymphosarcoma of the ileal mesenteric 
lymph nodes. 


Case 1. White male, aged 62, was admitted to the Lakeshore Hospital on 
the service of Dr. John D. Andrews on Feb. 24, 1948. On this day the patient 
took an enema at his home in preparation for a barium enema study. He de- 
veloped a sudden severe lower abdominal pain and had to be sent to the hos- 
pital. Malignancy of the lower large bowel had been suspected. In the 
hospital he developed evidence of a generalized peritonitis and died 5 days 
after admission. 


At autopsy a generalized peritonitis was found to have developed from an 
acute perforation of an ulcer in the distal third of the sigmoid colon. In this 
area there was a large mass which gave the impression of being malignant. 
When cut open the lumen was found markedly stenotic and several ulcerative 
areas of the mucosa were also Present, one ¢ of which had ines No diver- 
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REGIONAL ENTERITIS 


ticulosis of the large bowel was present. Histopathologic study of the speci- 
men showed the characteristic microscopic findings of ‘‘regional enteritis.” 


Case 2. White male, aged 314 years, was admitted to Hotel Dieu on the 
service of Dr. Joseph J. Ciolino on May 4, 1945, with the diagnosis of pos- __ 
sible ‘‘acute intestinal obstruction vs. acute appendicitis.” At operation the 
next day “the terminal ileum and cecum were found acutely inflamed. Many 
enlarged lymph nodes were found in the corresponding mesentery.” A diag- 
nosis of “regional ileitis’” was made, the appendix removed, and the abdomen ~ 
was closed. 


This child did well for about one month when he again developed sudden 

acute abdominal pain and was again operated upon for intestinal obstruction. 
None was found and the abdomen was closed. Three months later a small | 
_ mass was removed from the scalp which proved to be lymphosarcoma. About 
6 months after the first operation, he died. No autopsy was obtained. How- 
ever, it was presumed to be highly possible that the large lymp’: nodes in the © 
area of the terminal ileum were the source of the lymphosarcoma. 


MANAGEMENT 


In their original paper on regional ileitis Crohn and his associ- 
ates’ felt reasonably certain about the curative results of radical 
- surgery and recommended this type of treatment very strongly. 
_ According to them “‘medical treatment is purely palliative and sup- 
_portive.”” The special type of radical surgery advised was complete 
resection of the involved area. Later Garlock and Crohn,° in a 
review of the 164 cases treated at the Mount Sinai Hospital in New 
— York City, advised the so-called exclusion type of short-circuiting 

operation as the one of preference because “‘the mortality rate of 
the operation is nil,” and because recurrences seemed to occur less 
often. In Crohn’s discussion of the latter paper there seemed to be 
an air of uncertainty about his remarks. He said, ‘‘now, with the 
review of this series of cases, I am convinced that the less surgery _ 
_ the better, the safer for the patient. Short-circuiting alone, leaving 
aside the original disease, is probably the best procedure.”’ Although 
many surgeons still advocate radical resections the tendency at this 
time appears to be in the direction of more conservatism, especially 
in the early or “acute” cases of regional enteritis. 


Every one of the 47 cases comprising this series was subjected 
to operation. In 22 the appendix was removed and nothing done 
for the bowel condition discovered. All were discharged from the 
hospital improved. In only 12 of these cases was it possible to get 
follow-up information. Nine of these are living and well. One of 

the deaths was due to heart disease. It was not possible to learn 
the cause of death in the other two cases. 


a Only one case was treated with a simple short-circuiting pro- 
cedure. This patient still has a fecal fistula and refuses to have any 
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further surgery. Four patients were treated by a short-circuiting 
procedure with exclusion of the diseased bowel with 3 deaths. Four 
cases were treated with a short-circuiting procedure and later re- 
sected. All were discharged from the hospital as improved. One 
patient was simply explored and the abdomen was closed. As far 
as it has been possible to learn this patient is well. Among the 15 
patients with bowel resections, 4 of which were two-stage pro- 


cedures, there were 4 deaths. 


Se - TABLE III—TYPE OF OPERATION AND MORTALITY RATE 
Type of Operation Died Mortality 


Appendectomy Only 0 0.0% 
Short-circuiting Procedure 0 ae 0.0% 
Short-circuiting Procedure and Later : 

Resection 0.0% 
One Stage Bowel Resection ; 36.3% 
Short-circuiting Procedure with Exclusion : 75.0% 
Exploration Only 0.0% 


FoLLow-uPp STUDIES 


The follow-up study on the 27 patients who recovered and left 
the Charity Hospital has been so fruitless of expected results, and 
so unsatisfactory, that it is of relatively little or no value. This is 
especially true of those cases classed as ‘acute.’ However, among 
the Hotel Dieu group all 5 patients in whom the symptoms of the 
disease developed relatively suddenly are well and free from symp- 
toms. In each of these 5 patients the appendix was removed and 
nothing done for the regional ileitis. On the other hand in the 
group of 5 cases at Hotel Dieu in whom the symptoms were rather 
insidious in onset, according to the history, 2 have discharging 
enteroabdominal fistulae, 2 have a variable degree of recurrence of 
symptoms; and it was not possible to obtain any follow-up informa- 
tion on the fifth case. Among the 13 cases classed as “chronic” in 
the Charity Hospital group, follow-up information was obtained on 
6. One of these died 2 years after leaving the hospital but the cause 
of death could not be determined even through the records of the 
City Board of Health. Two patients have continued to have symp- 
toms, especially some form of diarrhea and abdominal cramps; and, 
one patient had to have a permanent colostomy performed on Mar. 
8, 1948, at the New Orleans Veterans’ Hospital. The sixth patient 
replied that she has had no more trouble referable to her abdomen 
since leaving the hospital on Jan. 4, 1939. Thus, among the total 
number of 27 cases in the entire series, classed as “‘chronic’’ because 
of the insidiousness with which the symptoms came on, 9 patients 
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are dead (a mortality rate of 33.3 per cent), one appears to be 
fully recovered from the disease, 9 continue to have symptoms and 
are chronically ill, and it has not been possible to obtain any infor- 
mation on the other 8 cases. In the one “acute” patient who died 
the regional ileitis was discovered at autopsy. The causes of death 
in this case were given as (1) acute “bilateral bronchopneumonia,” 
(2) “hemorrhagic cystitis,” and (3) “inflammation of the ter- 
minal ileum.” 


DIscUSSION 


In the study of this series of 47 cases of regional enteritis the 
writer was impressed by the relatively large number of patients who, 
after being operated upon for an “‘acute’’ abdominal condition, ap- 
peared to recover fully despite the fact that nothing was done sur- 
gically for the bowel disturbance usually accidentally discovered at 
the time. In rather sharp contrast to this was a group whose con- 
dition appeared much more serious, most of whom needed radical 
surgery, many of whom died, and many of whom, although surviv- 
ing one or more operations of considerable proportions, continued 
to remain chronically ill. Because of an apparent sharp distinction 
between these two types of cases, generally, it is felt that other fac- 
tors, besides those few which are known, might explain or help to’ 
explain some of the peculiar characteristics of regional enteritis. 


A careful study of these cases from several viewpoints has been — 
carried out. One of the features observed was the fact that in - 
series the ileum was invariably involved, even in those cases show-— 
ing involvement of other regions of the intestinal tract. On the _ 
basis of this, and also because the part of the ileum involved is _ 
frequently the terminal portion, the writer believes that the path- | 
ology found in these cases may result from the action of some oes 4 
substance reaching this region of the bowel. Such a toxic by-product 
may conceivably arise from some particular kind of ingested food. — 

It would appear likely that the extent of the pathology and the | 
symptoms might depend upon the toxic element itself and the ability. 
of the victim to defend himself against its invasion. Because of the | 
usual appearance of the gross pathology, especially in the early a 
acute cases, this explanation might seem tenable. In addition, the 
failure to isolate any type of organism at all in these cases would 
lend weight to am: a Leen 


depend principally upon the above factors and also the manner “tie 
which the symptoms develop. In this particular group of cases, at 
those who sy mptoms rather suddenly 
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appeared to fare better than those whose symptoms developed in- 


sidiously and over a relatively longer period of time. 
The age incidence in these cases pretty closely parallels that ob- 


may be seen at any age, although the greatest number occur before 
40 years. The sex and race study in this series is not unusual. Un- 
doubtedly, the two sexes are affected with about equal frequency. 
Of some interest is the relatively large number of negroes found in 
this group. This race is no more immune to this disease and is just 
as easily, just as frequently, and just as disastrously affected as the 
white race. 

The brief histories of 3 rather typical cases of regional enteritis 
which are given tend to show the usual course that this disease fol- 
lows. Of special interest, perhaps, are the histories of the 2 cases 
which exemplify possible errors in diagnosis. 

The surgical management of regional enteritis has appeared to 
become more conservative lately. The relatively acute cases fre- 
quently seem to go on to spontaneous resolution and complete cure, 
thus not requiring the radical surgery once thought to be absolutely 
necessary. The chronic, and hence more stubborn cases, are fre- 
quently also being treated more conservatively. Instead of radical 
bowel resection, short-circuiting with exclusion is being looked upon 
more favorably and is considered less hazardous. In general, how- 
ever, the chronic cases continue to remain unpredictable problems, 
all too frequently dying or remaining chronically ill. 


CONCLUSIONS 


a. 


1. A study of 47 cases of regional enteritis has been made. All 
were treated at the Charity Hospital in New Orleans except 12 
which were treated at Hotel Dieu. 

2. It is conceivable that regional enteritis represents a pathologic 
picture due to the action of a toxic substance in the involved region 
of the intestines. Such a toxic element could result from split food 
by-products. 

3. Among the 20 cases in which the symptoms developed rela- 
tively acutely or suddenly there was 1 death—a mortality rate of 5 
per cent. 

4. Among the 27 cases in which the symptoms developed rela- 
tively insidiously there were 9 deaths giving a mortality rate of 
33.3 per cent. 

5. Among the 47 cases 10 deaths resulted in a mortality rate of 
21.3 per cent. 
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6. Negroes develop regional enteritis apparently just as easily te 
and just as frequently as whites. iff 


7. Treatment of the acute cases has seemed to change from one 
of radical surgery to one of more conservatism. The great majority - Sue 
of cases in this stage of the disease seem to clear up spontaneously _ 
and completely, and usually never show any later evidence of re- _ 
currence. 


8. The chronic cases continue to remain unpredictable problems. ee eo 
It appears that only a relatively small percentage of these patients ey, ; a 
ever get well. A great majority of them appear to remain in a — 4 
state of chronic invalidism. Most of the deaths occur in this group. fs: 
This is also the group which almost invariably requires radical — 


surgery. 
9. A survey of the radical surgery done in this 0 of cases ps 3 


ay 

REFERENCES 

. Crohn, B. B.; Ginzburg, L., and Oppenheimer, G. D.: Regional Ileitis. A Path- . is 
ologic and Clinical Entity, J.A.M.A. 99:1323, 1932. 
Holloway, J. W.: Regional Ileitis, Ann. Surg. 778:329-342 (Sept.) 1943. 

. Homans, J., and Hass, G. M.: Regional Ileitis: A Clinical, Not a Pathological 
Entity, New England J. Med. 209-1315, 1933. 

. Ashley, L. B.; Meyers, S. G., and Reynolds, L.: Regional Enterocolitis, J. Michi- 
gan M. Soc. 42:109-118 (Feb.) 1943. 

. Kiefer, E. D.: The Diagnosis of Regional Ileitis (Chronic Idiopathic Ulcerative 
Enteritis), S. Clin. North America, 862-872 (June) 1943. 

. Garlock, J. H., and Crohn, B. B.: An Appraisal of the Results of Surgery in 

Treatment of Regional J.A.M.A. 205-208 (Jan. 


t 
é 
OY 
Brel 
A 


THE SURGICAL MANAGEMENT OF THE TUBAL 
FACTOR IN STERILITY 


B. BerNARD WEINSTEIN, M.D. 


New Orleans 


ES et tubal factor remains the single largest contributing factor 
to sterility in the female. Various sterility studies have attrib- 
uted an incidence of 40 to $1 per cent to the tubal factor. Thus 
Siegler’ reports an incidence of 50.6 per cent in 410 cases. Rubin 
found tubal occlusion, either complete or partial, in 39.7 per cent 
of 86,113 cases of routine insufflations (collected series).? In 
Rubin’s personal series of 5,269 insufflations he reports an inci- 
dence of complete tubal obstruction in 32.4 per cent and of partial 
obstruction in 33.1 per cent, a tubal factor of 65.5 per cent.’ Ina 
recent series of our own 48 per cent of 493 cases studied had a 
tubal factor.* 


Diagnosis of tubal patency must be made by transuterine tubal 
insufflation, preferably with carbon dioxide, or by hysterosalpingo- 
graphy. Bimanual palpation of the pelvis will give a very mis- 
leading estimate as to the status of the fallopian tubes. In a series 
of 210 patients, 139 had perfectly normal pelvic findings by bi- 
manual examination, yet 38 of these patients were shown to have 
partial or total tubal obstruction.* Allridge* reported 44 per cent 
of his patients with primary sterility had normal pelvic findings on 
bimanual examination, yet 29.5 per cent were subsequently found 
to have partial or complete tubal closure. 


DIAGNosIs 

The invaluable diagnostic method of gaseous uterotubal insufla- 
tion was first brought to attention by Rubin in 1919,° who has sub- 
sequently made monumental contributions to the field culminating 
in his recent monograph.* Uterotubal insufflation should preferably 
be done with carbon dioxide rather than air, always with mano- 
metric control, and preferably with a Kymographic attachment. 
The addition of the Kymograph to the apparatus by Rubin in 1925 
and the numerous valuable studies by various authors correlating 
the physiology and pathology of the fallopian tube with the type of 
Kymographic tracing obtained now allows us to diagnose by this 
method at least four major groups of tubal patterns: (a) normal 
tubal patency, (b) non-patency, (c) tubal spasm, (d) tubal stenosis. 
Refinement in interpretation of the graphs has allowed certain au- 
thors to predict with fair accuracy sites and types of occlusion. 


From the Department of Gynecology, Tulane University of Louisiana, School of 
Medicine, Charity Hospital and Touro Infirmary, New Orleans, La. 
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However, in general, once we have established the fact that patency ae 
or non-patency exists, we are usually dependent upon tadioneque 
media and x-ray findings to demonstrate more accurately the ae 
and type of occlusion. 
Contraindications to the use of uterotubal insufflation with either 
gaseous or radiopaque media include: 
(a) Infection of the genital tract. 
Skene and Bartholin glands, the vagina, cervix, uterus and adnex: 
should be excluded. 


(b) Abnormal vaginal bleeding. 
(c) Pregnancy. An attempt to avoid insufflation of the pregnant 7 
uterus is made in the selection of the time for insufflation. 


(d) Menstruation and premenstrual phase of cycle. Because of 
the increased hazard-of gas embolism. 

(e) Severe constitutional diseases, particularly those that con- 
traindicate pregnancy. 

(f) Recent curettage. 


Salpingography is of value in demonstrating the exact site of 
obstruction of the tube and will aid in the selection of therapy. It 
is also of great therapeutic value in the effective development of 
tubal patency when non-patency or partial stenosis has been diag- 
nosed. The contraindications for salpingography are the same as 
for transuterine tubal insufflation with gaseous material. There 
has been considerable discussion as to the merits of various radi- 
opaque media, and the ideal one is not yet at hand. However, we 

have recently elected to use Visco-Rayopake (Hoffman LaRoche) 
_ rather than Lipiodol because of the lesser chance of complications. 


Complications of transuterine tubal insufflation are usually due 

to careless injection’ technic, or to ignoring the contraindications 

- enumerated. The complications encountered under those conditions 
include infection, or spread of existing infection, venous injection 

_ with or without production of embolism, tubal rupture and abortion. 


MANAGEMENT OF TUBAL OBSTRUCTION 


The type of tubal obstruction should first be ascertained. Every 
effort should be made to obtain, maintain and increase the patency 
of partially or completely obstructed tubes by conservative meas- 
ures. "The use of repeated insufflations with both carbon dioxide 
and radiopaque media, the use of chemotherapy, hormonal therapy 
(estrogens) and pelvic diathermy in selected cases should be util- 
ized, and are frequently of value. has 
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successful restoration of tubal patency and ensuing pregnancy in 70 
per cent of 417 patients where tubal obstruction was the only factor. 
These patients were treated by repeated monthly uterotubal insuffla- 
tion with lipiodol. We have not been as successful with this method, 
although we have had many cases in which patency was restored 
and pregnancy ensued following insufflation. This point is well em- 
phasized by Sharman’ who showed that only 31.6 per cent of pa- 
tients showing non-patency on a single test actually have occluded 
tubes. 
‘Tn totally obstructed tubes, after non-surgical procedures have 


ee failed, including those previously outlined, and if the patient fills 
= 7 certain prerequisites for surgery, surgical therapy should be used. 
Only a small group of patients are eligible for an attempt at the 
surgical restoration of tubal patency, but this small group should 
not be denied the possible benefits to be derived from surgical 
therapy. It is true that operative methods frequently fail, and there 
is a poor yield in terms of tubal patency after surgery, and a still 
_ poorer yield in terms of normal term pregnancies, but any salvage 
in this group is worthwhile, providing the patient is not exposed to 
a too great a personal risk. I do not think we should take a defeatist 
attitude in terms of the results that have been reported in the past, 

but should strive to improve our methods and our results. 


A patient with total tubal occlusion to be considered a candidate 
for a should have filled the following requirements: 


. Both husband and wife should want a a beby aay. 


- function, she should have a secretory endometrium on biopsy, 
should have had no recent flare-up of pelvic inflammatory disease, 
have a normal sedimentation rate, and be a good surgical, and per- 
haps much more important, mental risk. 


If the patient meets all of these requirements then we should con- 
sider her a candidate for surgical correction of her tubal occlusion. 
The possibilities in terms of tubal surgery should be very clearly, 
definitely, emphatically, and honestly presented to the couple. The 
discussion should include the possible failure of surgery. to produce a 
_ patent tube, and the fact that a patent tube alone will not assure a 

nye pregnancy. The higher incidence of ectopic pregnancies in these 
ooh «i restored tubes than in an ordinary group of women becoming preg- 
ba ia ae should be explained. A patient should not be considered a 
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A oe e husband should have been examined and foundto havea 
normal high fertility index. 
R: es 3. The wife should be well within the limits of the childbearing a 
era, should have no systemic disease which would contraindicate 
’ 
pregnancy, should | stigmata of endocrine dys 


candidate for surgery unless the couple clearly understands these 


_ facts, and unless they have met the requirements previously stated. — 
_ The group is thus dimited and, in the experience of any one man, 


rather a small one. The procedure to be used, and the results ob- 


tained, depend largely upon the careful individualization of the 


case, the careful selection of the particular technic to be applied, 
and assiduous application to the improvement of technic in terms 
of tubal surgery. The results also depend upon the location of the 
obstruction, and the degree of damage to the tube. 


Surgical procedures for the restoration of tubal patency include: 
_ (a) salpingolysis, (b) salpingostomy, (c) various types of tubal 
resection and anastomosis, (d) tubal resection and reimplantation — 
into the uterus, and (e) in very rare instances, ovarian implantation _ 


into the uterus after excision of the tubes. 


The operative procedure selected must be individualized. How- _ 


ever, certain principles should be followed in all cases. The liberal 
_ use of chemotherapy, both preoperatively and postoperatively, and 
of diathermy postoperatively, is of great value. Careful attention 

_ to hemostasis, the gentle handling of tissue, and to proper shielding 
of adjacent pelvic viscera to prevent the spread of infection during 
surgery, is quite important. Tubal insufflation should be carried out 
shortly after surgery in order to insure the maintenance of tubal 
patency. In our own cases, patients have an indwelling uterine 
cannula attached to a Kymographic gaseous apparatus during sur- 
gery so that the tubes may be insufflated and demonstration of the 
occlusion, and of restored patency, may be made during and fol- 
lowing surgery. Depending upon the type of procedure used, in- 
-suffation should be carried on as soon postoperatively as feasible 
and repeated insuffations should be done monthly. 


Some ingenious devices have been introduced to insure the main- 
tenance of tubal patency following surgery. These include the use 
-of catgut, wire and catheters threaded through the tubes and into 
- the uterus, and more recently various types of absorbable material 


have been packed into the tube following surgery in order to pre- 


vent tubal closure during the healing period and to insure tubal 
_ patency when the material has been absorbed. Recently a Scandi- 
_ navian report suggested the use of cholesterol, which is placed in 
the tube at the time of surgery. Later the patient is given artificial 
Ge fever therapy so that the cholesterol will melt and will be extruded 
from the tubes and absorbed. We are at present using an experi- 
mental method, which we hope to report upon more extensively 
_ later, utilizing a sugar stick in certain types of tubal plastics, par- 
those where resection of mes tube with anastomosis has 
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been performed. 


It is of some interest to comment on the possible beneficial effect 
of estrogens on some of the salvaged tubes in patients who pre- 
Bett had hydrosalpinx. In these cases the tubes have been 
opened at the distal end and the caliber of the tube reduced. The 
tone of the tube is increased with estrogenic therapy, and it is con- 

_ ceivable that some of the damage done to the tubal mucosa may 
improved. 


_ In 1947 we reported a series of 210 patients, 96 of whom were 

_ shown to have a tubal factor in their sterility. Of these, 22 re- 
sponded to conservative therapy. The remaining 74 patients in- 

: ee only 14 who fulfilled the requirements previously set forth 

for surgery. Of these 14 patients submitted to surgery, 11 main- 
tained tubal patency, and 6 patients became pregnant. Two patients 
miscarried and one delivered prematurely, 3 delivered normal term 
babies. The four babies were normal and did well. There were 
‘no ectopic pregnancies in this particular group. It is true that this 
is a small series, and even in this small series, the results are not 
too promising. However, we feel that we should perhaps cau- 
tiously explore the possibility of extending our operative procedures 
and indications, and though the number seen by any one man will 
be small, the sum total of results should be impressive, and a larger 
group of previously hopeless cases will be salvaged. 


It is necessary to emphasize again the importance of careful 
selection of these patients to be submitted to tubal surgery, and the 
absolute maintenance of the standards previously set forth prior 
to the submission of patients to tubal surgery. Careful postopera- 
tive follow-ups are essential, and a careful and honest accumulation 
of data is necessary, so that collected series may ultimately give us 
a better evaluation of the status of tubal surgery. 


This paper is presented in the hope that it will increase the in- 
terest of certain members of the profession in the possible salvage 
of patients heretofore discarded as fertility possibilities because 
of totally occluded tubes. This group should contain important and 
valuable candidates for salvage in terms of potential fertility, and 
we should exercise all of our inventiveness and ingenuity and use 
the sum total of information currently available on this group, so 
that the ultimate salvage rate will be increased, and this heretofore 
discarded group of blighted women may be restored to fertility. 
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SURGICAL "TREATMENT OF MALIGNANT AND 
BENIGN OBSTRUCTIVE LESIONS 
THE ESOPHAGUS 


E. DeBaxkey, M.D., 
and 
ALTON OcHsner, M.D. 


New Orleans 


D™:: the past 10 years truly gratifying progress has been 
made in the surgical treatment of both benign and malignant 
obstructive lesions of the esophagus. The first important step that 
was made in this area of surgery was the development of a satis- 
factory surgical procedure for lesions involving the lower third of 
the esophagus and cardia. This procedure which had become well 
developed by 1941, when this subject was reviewed by us,° consisted 
essentially of extirpation of the involved area with restoration of 
the continuity of the alimentary tract by intrathoracic esophago- 
gastrostomy. For higher lesions, however, it was still necessary to 
apply the principles of the old Torek operation’® with subsequent 
multi-staged antcthoracic esophagoplasty for restoring continuity 
of the alimentary tract. At best this was an unsatisfactory surgical 
procedure and the results more often than not were disappointing. 
With the demonstration, in 1944, by Garlock and Sweet, that the 
stomach could be adequately mobilized to bring it to the highest 
levels of the chest a safe and satisfactory surgical procedure with 
immediate restoration of function became available for obstructive 
lesions involving virtually all levels of the esophagus. 


The two most common forms of obstructive lesions of the esoph- 
agus to which this procedure is particularly applicable are carcinoma 
and benign strictures. The former occurs predominantly in elderly 
individuals and the latter is usually encountered in young children 
following the ingestion of corrosive substances, such as lye. Educa- 
tional control measures have perhaps been helpful in diminishing 
the occurrence of the latter but the incidence of the former appears 
to be increasing. Once considered a relatively rare lesion, carcinoma 
of the esophagus is now recognized as one of the more common 
malignancies, ranking ninth in frequency among carcinomas in the 
white male.° 

Although in the benign forms of these lesions, particularly those 
which follow the ingestion of corrosive substances, much can be 
done to prevent the development of subsequent cicatricial obstruc- 
tion by proper early management, in the malignant types no method 
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of therapy other than surgical extirpation is of curative value. Even 
with proper early management in the benign forms the cicatricial 
lesion often becomes progressively intractable until conservative 
management is no longer effective in relieving the obstructive mani- 
festations. For these reasons the development of a safe and satis- 
factory surgical procedure in the treatment of these lesions assumes 
particular importance. 


Our personal experience with these problems and the surgical 
methods employed in their management are illustrated in the fol- 
lowing two case presentations: 


CasE 1. Mrs. H. W., aged 48 years, came to the Ochsner Clinic on Sept. 
27, 1946, because of difficulty in swallowing of several years’ duration. For 
the past year she had been regurgitating small bits of food: this was not asso- 
ciated with nausea, indigestion or vomiting. The regurgitation and dysphagia 
gradually became worse and for the last 6 months she had been able to con- 
sume nothing but liquids. There had been a gradual loss of about 35 pounds 
in weight since the onset of the illness. For the last 2 or 3 months she had 
been aware of fatigue, weakness, and loss of strength, with some epigastric 
distress. For the past month she had noted dyspnea on exertion. 


Physical examination revealed a somewhat emaciated, middle-aged, white 
woman who looked about 5 years older than her stated age. Dulness to 
percussion could be elicited over the epigastric region as well as the lower part 
of the thorax in the right paramedian position. There was also epigastric dis- 
comfort and tenderness. 


Roentgenographic examination of the esophagus, on September 27, follow- 
ing the ingestion of barium, revealed an area of narrowing in the lower third 
of the esophagus about one inch in length, and slight enlargement of the | re 
proximal portion of the esophagus (fig. 1). The cardiac, vascular, and hilus © 
shadows appeared to be within normal limits; the lungs were clear and “a 
diaphragm was smooth and well rounded. 


Esophagoscopy on September 30 under general anesthesia revealed a mass 
in the lower third of the esophagus about 2.5 cm. above the cardia on the 
anterior wall; it was slightly ulcerated and bled easily. A specimen for biopsy rs 
obtained at this time was reported to be grade III squamous cell carcinoma. _ 


Laboratory findings—Red blood cells, 3,890,000; hemoglobin, 12.5 Gm. oo 
80.1 per cent; white blood cells, 6,800; neutrophiles 34; basophiles 1; lym- — 
phocytes 65. Smear shows 10 per cent monolymphocytes typical of type asso- 
ciated with infectious mononucleosis. Heterophile agglutination negative 1/56. - 
N.P.N. 31 mg. per cent; dextrose, 95 mg. per cent; serum protein, 6.6 Gm. 
per cent; albumin, +.5 Gm. per cent; globulin, 2.03 Gm. per cent. : - 

Preoperative diagnosis—Carcinoma of the lower third of the — 
squamous cell, grade III. 


The patient was admitted to Touro Infirmary on October 2, and Sai wl 
on a program of preoperative preparation directed toward improving me ion j 
nutritional and hematologic status. During this period 2000 c.c. of a 
were administered following which the blood picture was: 


4,780,000; hemoglobin, 15.9 Gm.; hematocrit, 46. 
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On October 8, a subtotal esophagectomy with esophagogastrostomy was 
performed under intratracheal ether oxygen anesthesia. With the patient in 
the right lateral position the pleural cavity was entered through the seventh 
intercostal space after subperiosteal section of the seventh and eighth ribs 
paravertebrally. The lung was mobilized forward and the mediastinal pleura 


Fig. 1. Preoperative roentgenogram (Case 1) following ingestion of 
barium showing constricting lesion involving lower third of esophagus. 


from the diaphragm to the aortic arch opened, exposing the lower half of 
the esophagus and the tumor. Further exploration showed the lesion to be 
resectable and the esophagus along with several adjacent lymph nodes was 
completely freed from its bed up to the arch of the aorta, the vessels being 
clamped, divided, and ligated. The vagus nerves on each side were neces- 
sarily divided. 

After crushing the phrenic nerve the diaphragm was opened by a radial 
incision extending from the esophageal hiatus to its peripheral margins and 
the peritoneal cavity entered. The stomach was then completely mobilized 
by dividing the vasa brevis, the left gastric and left gastroepiploic vessels and 
the gastrolienal, gastrocolic, and gastrohepatic ligaments, carefully preserving 
the right gastric and right gastroepiploic arteries. Clamps were placed across 
the cardia of the stomach, just below the esophagogastric junction and the 
stomach divided between them. The cardial opening was closed with 
verting sutures. 


_ The stomach was then drawn up into the chest and tacked to the posterior 
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parietal pleura well above the contemplated level of anastomosis. The esopha- 
gus well above the tumor-bearing area was anastomosed to the anterior wall 
of the stomach with two rows of interrupted cotton sutures. After the first 
posterior row of sutures had been placed the esophagus was divided and the 
tumor-bearing portion removed. 


Fig. 2. Postoperative roentgenogram (Case 1) following ingestion of 
barium, taken approximately 9 months after resection and esophagogas- 
trostom;, showing esophagus, stomach, and well-functioning stoma. The 
patient has been eating and swallowing normally. 


An open anastomosis was then carried out with mucosal apposition as 


illustrated (fig. 6). 


Following this, the diaphragm was closed around the stomach with inter- 
rupted sutures. A catheter was placed in the pleural cavity through a stab 
wound in the posterior axillary line in the ninth intercostal space. ps 


The lower lobe was then completely re-expanded with positive pressure and — 
the incision in the thoracic wall closed in layers with interrupted cotton sutures. 


The patient tolerated the operation, which lasted approximately 4 hours, 
quite satisfactorily. She received 1500 c.c. of blood during the procedure and 
left the operating room in good condition. Her postoperative course was 
smooth and uneventful. Penicillin, which had been started the day before __ 
operation, was continued until the fifth postoperative day. The intranasal — 
gastric tube was removed on the third day and the thoracotomy tube on the 
fourth day after operation. By the fifth postoperative day the patient was 
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eating a soft diet and thereafter a full diet. She was discharged from the 
hospital on October 18. 
The pathologic report of the specimen removed was squamous cell car- 
cinoma infiltrating through the muscularis of <he esophagus. Of 5 lymph 
nodes examined none ed evidence of carcinoma. 


Fig. 3. Preoperative roentgenogram (Case 2) following ingestion of 
barium showing constricting lesion of esophagus beginning at the level 
of the fifth dorsal vertebra. 


a) patient returned for a follow-up examination on June 23, 1947, ap- 
proximately 9 months after the operation, and was found to be in good con- 
dition with no evidence of recurrence. She had been eating and swallowing 
normally and had gained some weight. Roentgenographic examination of the 
esophagus and stomach, at this time following ingestion of barium, showed a 
normally functioning stoma (fig. 2). 


Case 2. R. M., colored female + years of age, was admitted to the Charity 
Hospital, New Orleans, Louisiana, on July 8, 1946, because of difficulty in 
swallowing. About 2 months prior to admission the patient had accidentally 
swallowed some lye, producing a severe chemical burn of the mouth and 
pharynx. She was taken to the local hospital for treatment, the precise nature 
of which could not be determined. After one week in this hospital she was 
discharged but soon began having increasing difficulty in swallowing and v was 
returned to the hospital and a gastrostomy performed. 
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At the time of admission to the Charity Hospital, examination revealed a 
negro girl, well developed for her age, but somewhat undernourished and 
dehydrated. There were no gross abnormalities except the presence of the 
gastrostomy opening on the abdomen. The only significant laboratory findings 
were the presence of a slight secondary anemia and the demonstration by 
fluoroscopic and roentgenographic studies following ingestion of barium of a 


Fig. 4. Postoperative roentgenogram (Case 2) following ingestion of 
barium, taken approximately three and one half weeks after resection of , 
esophagus and esophagogastrostomy showing a’ well-functioning stoma 
between esophagus and stomach at about the level of the jugular notch 
with most of stomach in left pleural cavity. This patient is now eating 
and swallowing normally. 


stricture of the esophagus beginning at the level of the fifth dorsal vertebra 
(fig. 3). 


With the objective of treating the stricture by dilatation, repeated but 
unsuccessful attempts were made to pass a string through the esophagus. 
Finally on August 22, by means of a cystoscope introduced through the gas- 
trostomy a ureteral catheter was passed through the esophagus and into the 
mouth. With a string tied to the catheter it was then possible to pull the 
string through the esophagus from the mouth to the stomach. Retrograde 
dilatation therapy was then begun, using gradually increasing sized dilators 
until a No. 26 could be passed th “the 
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patient was able to swallow fairly well and was discharged on December 13, 
with instructions to continue dilatation therapy. 


The patient returned to the hospital on January 10, 1947, approximately a 
month after her discharge, with recurrence of difficulty in swallowing, being 
able to take only liquids. Further attempts at dilatation therapy were consid- 
ered unsatisfactory because of the dense scarring of the stricture and the patient 
was transferred to surgery for operative treatment. 


After the patient was considered adequately prepared for operation, on 
January 21, the esophagus containing the stricture was extirpated and an 
esophagogastrostomy performed under endotracheal ether oxygen anesthesia. 
A combined left thoraco-abdominal approach was employed; the left pleural 
cavity was entered through the seventh interspace and the seventh and eighth 
ribs were sectioned subperiosteally near the angles posteriorly. After the lung 
was mobilized forward, the esophagus was exposed by opening the mediastinal 
pleura from the diaphragm to the aortic arch and then above the latter and 
behind the subclavian artery (fig. 5). The esophagus was then freed from its 
bed by sharp and blunt dissection, care being taken to divide the esophageal 
vessels between ligatures (fig. 5). The stricture in the esophagus began at 
about the level of the fifth dorsal vertebra and much dense fibrous tissue sur- 
rounded the esophagus in the strictured region, causing some difficulty in its 
mobilization. 


After crushing the phrenic nerve the diaphragm was incised radially from 
the hiatus to its peripheral edge opposite the point where the thoracic incision 
was carried across the costal margin to the abdomen. This combined thoraco- 
abdominal incision provided excellent exposure and permitted ready access to 
the lower end of the stomach where the gastrostomy had been placed. The 
stomach was then completely mobilized by dividing all of its vascular con- 
nections except the right gastric and right gastroepiploic vesesls (fig. 7). The 
gastrostomy was carefully detached from the abdominal wall and the opening 
in the anterior wall of the stomach closed. The esophagus was divided be- 
tween clamps at the esophagogastric junction and the distal stump closed with 
inverting sutures (fig. 5). The proximal end of the esophagus, which was 
covered with a piece of rubber sheeting to prevent soiling, was then drawn 
out from behind and above the aortic arch (fig. 5). The stomach was pulled 
up into the chest and the anastomosis performed between the esophagus well 
above the stricture and the anterior wall of the stomach in the region of the 
fundus (fig. 6). Interrupted mattress sutures of quilting cotton were used 
in performing the anastomosis, and after placing the first row of sutures the 
esophagus was divided just distal to this line of sutures and the strictured 
portion of the esophagus removed. After the anastomosis was completed the 
stomach was attached along its greater curvature margin to the posterior 
parietal pleura with a row of interrupted sutures (fig. 7). The diaphragm 
was then closed around the stomach with interrupted sutures and the thoraco- 
abdominal wound closed in layers, using cotton sutures throughout. A catheter 
passing through the eighth interspace was placed in the pleural cavity before 
the wound was closed. The lung was also re-expanded before the wound 


was closed. 


The operation was well tolerated by the patient and except for the develop- 
ment of partial atelectasis of the left upper lobe on the second postoperative 
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diet on the sixth postoperative day. She was discharged from the hospital on hs: 
February 25, and has been eating and swallowing normally since that time. 


Fig. 5. Drawing made during the operative procedure in Case 2 showing ex- 
posure and mobilization of esophagus. a). The mediastinal pleura is opened 
and the esophagus mobilized from its bed. b). After the stomach is mobilized 
through an opening in the diaphragm the esophagus is divided between clamps 
at its junction with the stomach, the distal stump closed with inverting sutures, 
and the proximal end of the esophagus is covered with rubber sheeting to 
minimize contamination. c). The esophagus is now brought out from beneath 
the aortic arch through an opening in the mediastinal pleura just behind and 
lateral to the left subclavian artery. d). It then lies above and to the left of 
the aortic arch in proper position for the anastomosis. 


Esophagograms done on February 17 showed a well functioning stoma be- 
tween the esophagus and stomach with no obstruction to the passage of 
barium (fig. 4). 
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As illustrated by these cases successful management is dependent 
upon a number of factors, including particularly careful attention to 
preoperative preparation and postoperative care and certain tech- 
nical aspects of the operation. As a consequence of their dysphagia, 
which has often existed for long periods of time, these patients 
usually manifest evidence of nutritional deficiencies and secondary 
anemia. Although the degree of these manifestations varies de- 
pending upon the period and extent of esophageal obstruction, they 
are often quite pronounced. In the malignant cases there may be 
the additional factor of diminished cardiovascular reserve since 
these patients are usually in the older age groups. For these reasons 
and in order to provide these patients with the best chance of with- 
standing such a formidable surgical procedure, considerable care 
must be devoted to their preoperative preparation. 


DIscUSSsION 


As emphasized previously an adequate restorative program can 
usually be carried out by means of a properly planned liquid diet 
having a high caloric and vitamin content and supplemented by the 
parenteral administration of fluids, electrolytes, vitamins, and 
whole blood.* In the benign stricture, a gastrostomy has usually 
been done and is essential in order to maintain nutrition. In other 
cases, however, particularly those with carcinoma, the use of pre- 
liminary gastrostomy or jejunostomy for feeding purposes can 
usually be avoided. Although a temporary jejunostomy has been 
advocated’® as a useful procedure for feeding purposes during both 
the preoperative and postoperative periods, with increasing expe- 
rience in the management of these cases we have found it usually 
unnecessary and occasionally disadvantageous.* Of particular im- 
portance is the ample use of blood transfusions. Increasing expe- 
rience has convinced us of the need for relatively large amounts of 
whole blood, frequently as much as two or three thousand cubic 
centimeters being required during the period of preparation to 
bring the circulating blood volume to normal levels.* Moreover, 
during the course of the operation adequate amounts of blood 
should be administered to compensate for blood loss and to main- 
tain proper hemodynamic function. Here again the amount of 
blood required will vary but may be as much as 1500 c.c. or more 


(Case 1). 


Prior to the advent of effective chemotherapeutic agents infection 
was a serious problem in the surgical management of these lesions. 
At the present time, however, and particularly with the use of sys- 
temically administered penicillin, infection may be controlled quite 
effectively. It has been our practice to begin penicillin therapy a 
day or two before the operation and continue it postoperatively for 
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4 or 5 days or until the temperature has returned to normal and 
remained there for 2 days. 


Immediately following the operation oxygen is usually admin 
istered for the first 12 to 24 hours. While this may not be essential, — 
it is our, impression that it is beneficial. During the first few days — 
parenteral fluids, electrolytes, and blood are administered in - 
cordance with the requirements. Particular attention during this 
early period should be devoted to prophylactic measures directed — 
against the occurrence of pulmonary complications, such as atelec- - 
tasis and pneumonitis. In this connection effort should be ce a 
early to obtain and maintain complete expansion of the lung. While _ 


some observers'' believe that early drinking should be avoided in 
order to provide immobilization at the site of anastomosis, our ex- 
perience has revealed no undesirable effects following this regimen — - ay 
and we have, therefore, allowed these patients to drink fluids, © i 
usually tap water, as soon as they have completely reacted from ie 
anesthetic. With suction applied to an intranasal gastric tube the 
stomach remains deflated. It is usually possible to remove this tube 3 : Le. 
by the third or the fourth postoperative day, when intestinal peri- 
stalsis has returned and small feedings can be started. During this = 
period the type and schedule of the diet should be adjusted to the 

patient’s tolerance but generally frequent smail feedings are found 

preferable. Early ambulation is encouraged and in most cases ia 
patient can be out of bed by the fourth or fifth day. 7 


Since the technical details of the operative procedures for both 
high and low lesions of the esophagus have been reviewed in pre- =a 
vious publications,*® the discussion here will be limited to certain es 
essential steps in the operation. The approach may be entirely — 
thoracic or thoracico-abdominal, depending upon the site of the “8 
lesion. The latter is particularly useful in low-lying malignant i 
lesions in the region of the cardia. In such cases, especially with in-— 
volvement of the upper end of the stomach and in which there - 
considerable doubt concerning resectability, the abdominal a. 
of the approach may be performed first permitting exploration and 
a decision concerning resectability. If the lesion is found resectable 
the incision may be extended across the costal arch into the left side 
of the chest to produce a combined thoracico-abdominal approach 
affording excellent exposure to the lower segment of the esophagus 
and to the stomach.’ In the more highly situated lesions the prob- 
lem of providing a proper approach is more difficult but an adequate — 
exposure can usually be obtained by entering the left pleural cavity 
through the bed of the subperiosteally resected sixth or <a 
ribs, with division paravertebrally of the ribs above and below the - 
one resected. A more detailed discussion of the technical factors 
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concerned with the approach to these high cee? lesions may 
be found in a previous publication.‘ 
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Fig. 6. Drawing showing technic of anastomosis of esophagus to stomach em- 
ployed by authors. a). The first row of interrupted sutures is placed between 
the posterior wall of the esophagus and the anterior wall of the stomach and 
carried up for about one to two centimeters along the left lateral margin of 
the esophagus. b). The esophagus and stomach are then opened by incisions 
paralleling this row of sutures. c). The second posterior row of interrupted 
sutures is then placed through the edges of the esophagus and stomach, care 
being taken to provide good approximation of the mucosa. d). The opening is 
then closed with the first anterior row of interrupted sutures, which are placed 
so that the knots lie within the lumen.? e). The second anterior and final row 
of interrupted sutures completes the anastomosis. 


After the pleural cavity has been entered the lung is retracted — 
forward and the esophagus is exposed by an opening in the medias- 
tinal pleura from the aortic arch to the hiatus and mobilized from 
its bed by careful sharp and blunt dissection, care being taken to © 
ligate the esophageal vessels (fig. 5). In the more highly situated — 


peer rather tedious because of the intimate aiumens of the ae 
- gus to its surrounding structures. Above the aortic arch the 
is exposed through an opening in the 


oe behind the left subclavian artery (fig. 5). 


juiring mobilizati esophagus from behind the 
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Once the esophagus has been completely freed from its bed atten- 
tion is turned to mobilization of the stomach. This consists essen- 
tially in division of the gastrolienal, gastrocolic, and gastrohepatic 
ligaments and the vessels contained in them, care being taken to 


Fig. 7, Drawing made from Case 2 showing a). relation of structures in chest 
after operation has been completed. The anastomosis lies just above the aortic 
arch; the stomach is attached with a row of interrupted sutures to the posterior 
parietal pleura at the apex and along the paravertebral gutter; the diaphragm 
has been closed around the lower end of the stomach with interrupted sutures. 
b). Diagrammatic illustration of remaining blood supply of the stomach aris- 
ing from right gastric and right gastroepiploic arteries, following mobilization 
of stomach. 


— the vascular arches along the greater and lesser curvatures 
(fig. 7). The left gastric artery is divided close to its origin and, 
in malignant cases, the lymph nodes in this region should be thor- 
oughly removed. This step in the operation should be performed 
with considerable care and gentleness in order to avoid injury or — 
compromise of the intramural vascular integrity of the stomach, _ 
for it must be realized that the entire blood supply to the romach 
is now derived only from the right gastric and right gastroepiploic 
arteries. This is particularly important in taking down a gastros- 
tomy or in freeing a stomach adherent to the abdominal wall from 
an old gastrostomy. In some instances it will be found desirable 
in order to permit the cardia of the stomach to be brought up to 
the apex of the chest without tension, to mobilize the pylorus and 
first portion of the duodenum by incision of the peritoneal covering 
along their lateral margins.*° 


After the stomach has been completely mobilized it is divided 
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against the development of subsequent narrowing. As previously 


mucosal layers.” 


between clamps just below the esophagogastric junction; the gastric 
stump is closed with inverting sutures and the proximal stump is 
securely covered with a rubber tampon (fig. 5). In malignant 
lesions located at or near the cardia the stomach should be divided 
well below the area of involvement with a generous resection of 
the lesser curvature, producing a long gastric tube of the remaining — 
portion of the stomach.® 


Attention is now directed to the performance of the esophago- — 
gastric anastomosis. In low-lying lesions there may be sufficient — 
length of normal esophagus to permit its performance below the © 
aortic arch (Case 1). In the more highly placed lesions, however, 
it will be necessary to do this above the aortic arch and in such cases — 
the esophagus is first brought out from under the aortic arch and 
through the opening in the mediastinal pleura behind the left sub- 
clavian artery (fig. 5, Case 2). Even in cases in which the anas- 
tomosis could be done immediately below the aortic arch it is prob- 
ably wiser to bring the esophagus out from under the arch and per- 
form the anastomosis to the left of the arch for two reasons: First, 
because it is actually easier and may be done with less angulation © 
and tension on the suture line and, second, because the blood supply 
to this portion of the esophagus is relatively poor and may not be © 
adequate. Moreover, in malignant cases a generous resection of © 
the esophagus well above the tumor-bearing area is important be- _ 
cause of the tendency of submucosal extension of the lesion. Any _ 
technical limitation to the height of the anastomosis should, there- 
fore, be avoided. In this connection, because of the tendency for — 
submucosal extension in carcinoma of the esophagus beyond its ap- 
parent peripheral limits, we, like others, have adopted the practice 
of immediate histologic examination of the upper end of the esopha- _ 
gus following resection. Thus, it can be determined at the time of 
operation whether the resection is definitely above the tumor. 


The anastomosis is accomplished by a two layer row of inter- — 
rupted sutures of quilting cotton (fig. 6). The details of this technic 
of anastomosis have been described in a previous publication.? Its 
essential purpose is to provide a larger stoma than would be © 
achieved if only the transverse diameter of the esophagus were used. _ 
While it may not be essential in cases in which there is dilatation of — 
the esophagus, it provides a means of securing a large stoma in — 
cases in which the lumen is not large and additional assurance 


emphasized, however, it does not minimize the importance of the 
gentle handling of the edges of the esophagus and stomach or the 
careful placement of sutures in particularly the 


a 
ae 
‘> 
+= 
| 
Mo 
= 
: 
LAN 
Sh, 
= 
=x 


After the anastomosis has been done the stomach should be at- 
tached to the parietal pleura posteriorly with a row of interrupted 
sutures along the greater curvature and the opening in the dia- 
phragm closed around the stomach (fig. 7). A catheter is placed 
in the pleural cavity through one of the lower intercostal spaces for 
drainage. The operation is then completed by closure of the wound 
after the lung has been well expanded. Ro tea 
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THE SIGNIF ICANCE OF BRONCHOSCOPY I IN 
BRONCHIOGENIC CARCINOMA 


CLARENCE H. STEELE, M.D. 
New Orleans 


O RIGINALLY devised over 50 years ago as a method for removal 
= of inspirated foreign bodies, bronchoscopy now encompasses, 
in addition, wide diagnostic and therapeutic utilization in most pul- 
monary diseases. Important among these is primary bronchiogenic 
carcinoma, the increasing incidence of which has been shown to be 
the actual rather than apparent.‘ Of 768 consecutive bronchoscopic __ 
examinations done at the Ochsner Clinic from January, 1942, to 
January, 1947, 163 were performed on patients with bronchiogenic 
carcinoma proved at operation. This report is concerned with a 
hg consideration of bronchoscopy, its value in diagnosis, its function in — 
_ determination of operability, and a correlation of the broncho- 
scopic and gross pathologic observations, based on an analysis of 
these 163 cases. The distribution by sex and age was not different 
: — - from other reported series. There were 140 (85.9 per cent) men 
and 23 (14.1 per cent) women; the majority (93.2 per cent) of 
patients were between 40 and 69 years old, the youngest being 31 
years and the oldest 73 years. 
PATHOLOGY OF BRONCHIOGENIC CARCINOMA _ 


The bronchoscopist, must be thoroughly familiar with 
ology of bronchiogenic carcinoma if he is to interpret accurately 
what he sees in the bronchoscope. It is well known that bronchial 
tissue gives rise to nearly all cases of primary carcinoma of the 
lung, although Ikeda’ called attention to the occurrence of primary 
carcinoma in the pulmonary alveoli. It is convenient to divide pul- 
_monary carcinomas into central and peripheral types, according to 
the apparent site of origin, when considering cases from the cor- 
relative standpoint of bronchoscopy and gross pathologic findings. 
Betts* included under the group of tumors of the central or stem 
bronchus neoplasms arising in the bronchi proximal to segmental 
branch bifurcations. This group has been estimated to comprise 
about 75 per cent of cases. Peripheral tumors arise distal to the seg- 
mental branch bifurcations and consequently cannot easily be vis- 
ualized bronchoscopically. 


Based on gross pathologic study, the right lung was involved 
slightly more often than the left in this series. In 2 instances, the 
exact site of origin was not reported. Of the 85 right-sided lesions, 
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34 arose in the right upper lobe, 25 in the right lower lobe and 6 
peripherally. Of the 76 left-sided lesions, 39 arose in the left upper 
lobe, 32 in the left lower lobe and one peripherally. The frequency 
of occurrence of lesions in the upper lobe as observed on gross 
pathologic study of the excised lungs or examination at the time of 
exploratory thoracotomy attests to the difficulties cnneiontres in 
visualizing such lesions on bronchoscopy. 


it INDICATIONS FOR BRONCHOSCOPY 


rie 


 eealiaeiae is indicated in any patient presenting clinical and 

~ roentgenographic evidence of primary pulmonary malignancy. It is 
of value not only in establishing a positive diagnosis by visualiza- 
tion and biopsy, but also in determining subsequent resectability of 
the lesion. In addition bronchoscopy is indicated in obvious inoper- 
able cases if dyspnea is present, in order to remove as much endo- 
bronchial extension of neoplasm as possible. This will reestablish 
the bronchial airway and thus alleviate the app 

Bronchoscopy can be performed easily under basal narcosis and 

topical pharyngeal, laryngeal and tracheobronchial anesthesia with 

a minimum of discomfort to the patient. The examination is rou- 
tinely done in the endoscopic operating room. The preoperative 
medication for most adults consists of an analgesic dose of pento- 
barbital sodium given orally one and one half hours before opera- 

tion and the subcutaneous injection of morphine sulfate, gr. 1/6 to 

1/4 (.010-.016 Gm.) and scopolamine hydrobromide gr. 1/200 
(.0003 Gm.) one half hour before operation. A 10 per cent solu- 

tion of cocaine hydrochloride is applied to the pharynx and pyri- 

form fossas with curved cotton-tipped applicators. From 2 to 4 c.c. 

of a | per cent solution of tetracaine hydrochloride is then instilled 

into the trachea, laryngeal mirror, syringe and curved laryngeal 

cannula being used. 


TECHNIC OF BRONCHOSCOPY | 


With the patient’s head extended and supported 10 to 15 cm. 
above the table by an assistant, the bronchoscope is inserted and the 
larynx, trachea and bronchi are carefully examined. 


The Yankauer-Little tube forceps is preferable for obtaining 
specimens for biopsy. Secretions are collected in specimen collecting 
tubes inserted into the suction tubing and are sent to the laboratory 
for bacteriologic and cytologic study. In certain cases, broncho- 
lavage may be necessary to secure an adequate amount of bronchial 
_ secretion. The curved upper lobe aspirating tube is used to obtain 

secretions from the upper lobes. ‘The is of 
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value in the examination of upper lobe endobronchial tumors of 
central type. 


Drawings of the bronchoscopic appearance of the lesion and its 
relation to other portions of the tracheobronchial tree, as well as 
a written report of the observations are placed on the operative 

e bronchoscopic picture of bronchiogenic carcinoma varies 
oe Frequently the lesion is soft, red and nodular, filling a 
major or segmental branch bronchus. Such a lesion may be covered 
with a necrotic exudate if the tumor has given rise to pulmonary 
suppuration. Other tumors have a polypoid appearance. Study of 
resected lungs shows that a carcinoma lying in an adjacent lobe 
beyond the field of bronchoscopic vision frequently extends into a 
major bronchus. A typical instance is a tumor of a right upper lobe, 
not visible in the right upper !obe bronchus, extending through the 
wall of the right intermediate bronchus, where it is then available 
for biopsy. A similar change may be noted in the left main bron- 
chus, secondary to a primary lesion of the left upper lobe. Tumors 
in the right middle lobe may likewise produce neoplastic infiltration 
in the right lower lobe bronchus and carcinoma of the lingular divi- 
sion of the left upper lobe may involve the left lower lobe bronchus. 
Tracheal infiltration, by extension of upper lobe lesions or by in- 
vasion from adjacent mediastinal lymph nodes as a result of metas- 
tasis, is seen in certain instances. 


A positive diagnosis was made by bionrhoacapie ae in 69 
(42.3 per cent) of the 163 subsequently proved cases of carcinoma. 
This incidence is much lower than that reported by Perrone,‘ Penta,° 
Moersch,° Holinger,’ Jackson,* Betts,* and others, who record inci- 
dences ranging from 60 to 78 per cent. The lower incidence in our 
series is thought to be due in part to the fact that the lesion was 
located in the upper lobes or was peripherally located in nearly half 
(48 per cent) of the cases. Also, perhaps many cases are being 
seen relatively early, as nearly two thirds of the patients had symp- 
toms for 6 months or less, and over one third for 3 months or less. 
It has been advocated that repeated examinations be done until a 
positive result of biopsy is secured. It has been our practice, how- 
ever, in patients presenting clinical and roentgenographic evidence 
of pulmonary carcinoma with a negative result of bronchoscopic 
to offer the. adv exploratory thora- 
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cotomy, so that valuable time is not lost in awaiting the day when a 
positive bronchoscopic result can be obtained. 


The areas in the tracheobronchial tree which yielded a positive 
diagnosis in this series are listed in Table 1. Aspirated secretions _ 
were found to contain malignant cells in 2 cases in which biopsy is 
also showed carcinoma. 


ANATOMICOPATHOLOGIC CHANGES 


3 


Even if no neoplastic tissue is noted on bronchoscopy, a ici of 
the tracheobronchial tree is always worthwhile and may reveal cer- 
tain definite anatomicopathologic changes indicative of bronchio- 
genic carcinoma or its metastasis. Deformity or displacement of 
the trachea or tracheal bifurcation has been noted. Signs of com-— 
pression of the major bronchi by an outlying mass is frequently seen. 
An increase in the normal angulation of the axis of the left oo -. 
bronchus with respect to the tracheal axis may frequently appear in _ 
patients having lesions of the left upper lobe. Paralysis of one of 
the inferior laryngeal nerves was noted in 9 cases in our series. | ‘7 ot 
Such changes, when correlated with clinical and roentgenographic apie 
observations are of considerable diagnostic significance. Of 163 — a 
patients, 65 or 39.9 per cent had anatomicopathologic changes 
which supported the clinical and roentgenographic diagnosis ie 
bronchiogenic carcinoma. Bronchoscopic examination on 29 patients, - 7 
or 17.8 per cent, revealed an apparently normal accessible tracheo- 
tree. 


» 


sible to the An of the gross con- 
dition of the lungs removed in the 29 cases in which bonds 
examination yielded negative results was made i in an effort to — : 


patients and the lung was i a in all but 5. Accordingly, 23 

lungs were available for examination. The lesion was 
located in the right upper lobe in 4 instances, and similarly situated == 

in the right lower lobe in 2 cases whereas one specimen contained a = 
peripheral tumor in the left upper lobe. The neoplasm was located ; 7 3 
beyond the field of bronchoscopic vision, in the right or left upper 
lobes, in 4 instances each, but these could not be classed as true 7 
peripheral lesions. In 2 cases of right middle lobe carcinoma, the 7 a 
proximal portion of the endobronchial lesion was 2 cm. and 2.5 cm. | a 
distal to the orifice, respectively. One right lower lobe carcinoma — , 
was s located distal to an area of sannemmnnnry bronchostenosis i in i 
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segmental branch of the right lower lobe bronchus, making bron- 
choscopic visualization impossible. Therefore, of the 23 specimens 
examined, the lesion was not accessible for biopsy in 18 cases, or 
nearly 80 per cent. Incidentally, the additional use of the cytologic 
examination of bronchoscopically removed secretions as outlined by 
Herbut and Clerf® may increase materially the number of early 
cases positively diagnosed before exploratory thoracotomy in future 
examinations. 


DETERMINATION OF OPERABILITY 


_ No patient should be denied the chance for a surgical cure unless 
there is definite evidence of inoperability. Distant metastasis and 
the presence of malignant cells in the pleural fluid preclude the pos- 
sibility of operative intervention. The bronchoscopic observation 
of carcinomatous infiltration of the trachea, the main bronchi at 
the point of origin, or the tracheal bifurcation is a definite contra- 
indication for operation. Widening and fixation of the carina, with- 
out neoplastic infiltration, are also presumptive signs of inopera- 
bility. Although involvement of the phrenic and laryngeal nerves 
was formerly considered a contraindication to exploration, it is not 
now so strongly considered. 


Aside from establishing a positive diagnosis, the bronchoscopist 
serves the thoracic surgeon best by offering an accurate and graphic 
description of the infiltrative characteristics of the tumor with re- 
spect to the walls of the main bronchi. The preoperative recording 
of the length of uninvolved main stem bronchus extending from the 
carina to the proximal edge of an infiltration of a bronchial wall is 
of surgical significance. 


THERAPEUTIC BRONCHOSCOPY 


Bronchoscopy has therapeutic value in cases of bronchiogenic car- 
cinoma aside from its usual diagnostic and prognostic functions. 
Removal of accumulated tracheobronchial secretions before and 
after pneumonectomy is best accomplished bronchoscopically. This 
makes the development of postoperative obstructive atelectasis in 
the remaining lung less likely. Bronchoscopy also makes possible 
examination of the closure of the bronchial stump following pneu- 
monectomy. Infolding of a portion of one of the bronchial car- 
tilaginous rings has been noted in a few instances; such a situation 
predisposes to the formation of granulation tissue which would re- 
quire removal at a later date. Palliative bronchoscopic dilatation 
or removal of obstructing neoplasms by forceps in inoperable cases 
alleviates the dyspnea and improves drainage of the suppurative 

| to the area of stenosis. 
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SUMMARY 


Bronchoscopy 1 is the most important single diagnostic sieeedine: rin 
in primary cancer of the lung. It is indicated in all patients present- 
ing clinical and roentgenologic evidence of pulmonary cancer. In 
addition it provides the thoracic surgeon with valuable information 
as to the operability of the lesion. Therapeutically, bronchoscopy 
may be employed in inoperable cases to alleviate symptoms of bron- 
chial obstruction and in operable cases to accomplish postoperative 
toilet of the tracheobronchial tree. 


An analysis of 163 patients in whom bronchoscopy was done and 
who later were proved to have bronchiogenic carcinoma has been 
made. Of the 163 patients 69 (42.3 per cent) were proved to have 
bronchiogenic carcinoma by bronchoscopic biopsy. Anatomicopatho- 
logic changes typical of carcinoma, when considered with the clin- 
ical and roentgenologic observations, were noted in 65 cases (39.9 

oka per cent). In 29 instances bronchoscopic examination yielded nega- 
tive results. The right lung was involved slightly more often than 
the left. Almost as many cases were encountered in the lower lobes 

as in the upper lobes. 


TABLE I 
Bias Yielding Positive Results of Bronchoscopic Biopsy in 69 Cases 


Right intermediate bronchus 

Left lower lobe bronchus 

Right lower lobe bronchus 

Left main bronchus... 7 

Trachea 

Tracheal bifurcation 
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By HEMATOMAS OF THE PARTURIENT CAN 


Joun P. Micuaets, M.D., 

Joun S. Herrinc, M.D. 


OSTPARTAL hematomas, while infrequent, are sometimes grave 
complications of pregnancy. They are, for the most part, pre- 
ventable. This condition is sufficiently rare to justify the report of 
17 additional cases and sufficiently frequent to warrant considera- 
tion of some of the diagnostic and therapeutic problems, with which 
one is frequently confronted. 


INCIDENCE 


Hamilton’ collected 156 cases up to 1940, adding 12 cases. Since 
his report we have been able to find 14 additional cases in the liter- 
ature,”® making a total of 182. In this series from the Charity Hos- 
pital of Louisiana at New Orleans from Nov. 1, 1937, through 
Oct. 31, 1947, 17 puerperal hematomas were found to have oc- 
curred in 56,847 deliveries, or 1 in 3344. Moschkow’® observed 
postpartal hematomas 23 times in 44,879 deliveries, or 1 in 1951. 
DeLee" gives the incidence as 1 in 7000 deliveries. 


ETIOLOGY 


The etiology of postpartal hematomas is variable. Two types 
are described, the immediate and the delayed. Most authors agree 
that the delayed type is due to vascular necrosis with subsequent 
hemorrhage, whereas the immediate type generally results from 
trauma during labor and/or delivery. That primipara are more 
frequently affected is shown by Hamilton,’ and others. Frank- 
Kamenetsky” reports that this complication has been noted fre- 
quently in twin pregnancies, usually occurring between delivery of 
the first and second twin. While cases have occurred following un- 
complicated deliveries, trauma resulting from the use of forceps 
and other operative types of deliveries is the most frequently given 
explanation. The size of the fetus and length of labor seem to play 
very little part. Ruptured vulvar varicosities have been mentioned 
as a frequent cause of such hematomas, but DeLee" and Leinzin- 
ger’® deny this. Moschkow” holds that an asymmetric development 
of the lower cardinal veins with the retardation in the development 
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of the vessels on the right side in the postembryonal life favors the 
origin of hematomas in the region of the left labia. This, however, 
is not borne out in our series. Perret'* long ago demonstrated that 
some hematomas are capillary in origin. Taussig’® mentions cysts 
of Bartholin’s glands as a predisposing cause. Berkley, Bonney, 
and MacLeod" describe a case caused by the rupture of a vulvar 
angioma which the patient had had since the age of 14. Hamilton,’ 
Leinzinger,’* and others,'*° are inclined to assume connections be- 
tween toxemias of pregnancy and a disposition to tissue hemorrhage. 


Postpartal hematomas are generally classified as infrapelvic and 
suprapelvic depending upon whether or not the hemorrhage i 
below or above the level of the pelvic fascia and levator ani muscles. 
The former is by far the more common type. Here in the bruised 
vulvar and vaginal tissues, hematomas may readily form and dis- 
sect along the fascial planes, and thereby be limited to the lower 
vagina, vulva, and perirectal areas. Lipow’ recently described a 
vulvovaginal hematoma which by pressure caused the rupture of 
all the muscles in the right perineum. The suprapelvic type is the 
more serious of the two. In this type the hemorrhage surrounds 
the upper part of the vagina and frequently dissects anteriorly under 
the bladder fold of peritoneum and into the lower portion of one 
or both broad ligaments. Cases have been reported where the blood 
effused up as high as the kidneys. Hipsley** reported such a case 
wherein the hematoma was discovered on the third day. Williams” 
described a case of suprapelvic or subperitoneal variety and re- 
viewed the literature on 33 other cases. _ SE aay 


exists. In the cai variety the usual picture is a sudden onset 
of severe vaginal and/or labial pain which is often not relieved by 
opiates. There may be edema of the labia and slight bleeding fol- 
lowed by the appearance of a tender, fluctuant violaceous mass. In 
the vaginal type, examination usually reveals a mass such as that 
described above. Vaginal hematomas may be readily confused with 
a prolapsed uterus, prolapsed submucous myoma, or extravasated 
urine from urethral or bladder damage. The suprapelvic type pre- 
sents a varied clinical picture. There is usually lower abdominal 
pain, anemia, and progressive shock. Rarely a suprapubic tumor 
may be found. The diagnosis unfortunately is frequently not made 
until autopsy. The most common diagnosis, if one is made, is an 
incomplete or complete rupture of the uterus. 


~ 
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The prognosis in suprapelvic hematomas is exceedingly grave. 


Williams” reported a mortality of 56 per cent. DeLee" states that, 
in the infrapelvic type the mortality was formerly 10 to 15 per cent, 
but is less since the adoption of active treatment. Frank-Kamenet- 
sky’* gives an overall mortality of 9.5 per cent while Hamilton’ 
reports 8.3 per cent. Death is frequently caused by infection with 
suppuration, or by spontaneous rupture of the hematoma. It is 
wise to give a guarded prognosis in all serious cases of hematomas 
occurring during or after delivery. 


TREATMENT 

ene must begin with prophylaxis. In toxemia of preg- 
nancy one may administer calcium and large doses of vitamin K 
prior to delivery. One should have a healthy respect for vulvar 
varicosities. It cannot be too strongly emphasized that following 
delivery one should seek out and carefully repair any vulvar or 
vaginal tears with close attention to hemostasis. Too frequently 
the upper angle of the episiotomy is missed during the repair. 


The management of small vulvovaginal hematomas is usually 
expectant. Cold applications and pressure have been used in some 
cases, whereas heat is used in others. These cases bear close watch- 
ing lest they should suddenly increase in size and become infected. 
Taussig’® recommends the use of a Voorhees bag filled with ice 
water as a means of pressure in the vaginal types. Those occurring 
during labor should be watched, and if any rapid increase in size 
occurs, incision and drainage with ligation of the bleeding points 
should be carried out. Van Vogt** reports a case of vaginal stenosis 
caused by a vaginal hematoma wherein cesarean section was neces- 
sary to deliver the second twin. Most writers advise immediate 
treatment. This is particularly stressed in a recent article by Ham- 
ilton.t The only death in his series was a case that was treated ex- 
pectantly and died on the 12th postpartal day. The accepted treat- 
ment, once the diagnosis is made, is immediate incision, removal 
of the clot, and ligation of any bleeding points, followed by packing 
the cavity with iodoform or mercurochrome gauze. A tight vaginal 
pack is then inserted. The use of fibrin foam, gelfoam, or oxycel in 
conjunction with the above measures would be of distinct value. 
The packs are gently removed some 12 to 24 hours later. When 
any hematoma in the perineal, vulvar, or vaginal regions is evacu- 
ated, antibiotics and sulfa drugs are indicated. Transfusions and 
other supportive measures are usually advisable. 

In the suprapelvic type, the emergency must be met with intra 
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venous glucose, plasma, and whenever possible transfusions of 
whole blood, the latter preferably together, with other methods of 
combating shock. If the patient’s condition grows worse, immedi- 
ate laparotomy is indicated, with evacuation of the hematoma, 
packing with hemostatic agents, and ligature of bleeding points. 
Davis** points out that if the acute stage can be tided over the vag- 
inal route is preferred as there is little chance of further bleeding 


and less risk of infection. 
Case HIsToRIES 


q The following are brief summaries of 17 cases iia in the 
Charity Hospital of Louisiana at New Orleans during the past 


10 years: 
Case 1. Mrs. E. P. (265809), a 34 year old colored, gravida III, para I, 


was admitted on Sept. 3, 1947, because of moderately severe pre-eclampsia and 
possible twins. Wassermann was negative. She improved slowly on pre- 
eclamptic regime and labor was medically induced on October 17. Only one 
set of heart tones could be elicited. Following a 38 hour labor the first twin, a 
6 pound macerated stillborn, was delivered by breach extraction following a 
deep right mediolateral episiotomy. The second twin, weighing 7 pounds 9 
ounces, was similarly delivered. The episiotomy was repaired with chromic 
000. 

Six hours postpartum a small mass was noted in the region of the episiotomy. 
This was interpreted as edema. Two hours later the patient was bitterly 
complaining of pain in the vagina and on inspection a large mass was present 
on the right side of the vulva extending posteriorly around the rectum. The 
diagnosis of a large vulvovaginal hematoma was made and the patient imme- 
diately transferred to the operating room and a transfusion started. Under 
general anesthesia the vulva and vagina were carefully inspected for tears 
and none being found the episiotomy was broken down. A small spurter was 
found deep in the episiotomy wound in addition to a generalized ooze. About 
350 c.c. of clots were evacuated from a hematoma cavity which extended from 
the lower border of the right gluteus maximus to the base of the right broad 
ligament. Sutures were employed to control the bleeders and gelfoam strips 
immersed in thrombin were used to arrest the generalized ooze which was 
present. A large iodoform pack was inserted into the hematoma cavity and a 
similar pack into the vagina. Calcium and hykinone were administered and 
the patient started on penicillin and sulfadiazine. The vaginal pack was re- 
moved in 24 hours and the pack in the hematoma cavity was gradually removed 
during the next 48 hours. There was no further bleeding but, because of a 
hematocrit of 28, 500 c.c. of whole blood was administered on the third post- 
partal day. Outside of a low-grade fever for the first 4 days, the patient had 
an uneventful recovery and was allowed to go home on the twelfth post- 


partal day. 


Case 2. Mrs. D. S. (102251), a 23 year old colored gravida I, para 0, 
was admitted Sept. 30, 1947, with moderately severe pre-eclampsia. Was- 
sermann was negative. After 26 hours of labor she was delivered spontane- 

ously of a7 19) ounce female. A left episiotomy 
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was done prior to delivery and repaired with chromic 000. Eight hours after 
delivery a large swelling was noted at the site of the episiotomy. Under local 
anesthesia the episiotomy was broken down and a hematoma the s:ze of an 
orange was found in the lower left vaginal wall. Two spurters were ligated 
and a generalized ooze controlled by deep interrupted sutures. The remainder 
of the episiotomy was repaired and a vaginal pack inserted. The pack was 
removed the following day. The temperature spiked daily to 101° for 3 days 
and then dropped to normal. She was discharged on the seventh postpartal day. 


Case 3. Mrs. L. M. R. (15217), a 31 year old colored, gravida V, para 
IV, was admitted on Aug. 21, 1947, at term. Wassermann was negative and 
there was no evidence of toxemia. Following a 13 hour labor, a viable 8 
pound infant was spontaneously born from a right occiput anterior position. 
Following delivery it was noted that a second degree perineal tear had oc- 
curred. The tear was sutured with chromic 000 and the patient sent to the 
ward. Approximately 2 hours later she complained bitterly of pain in th 
vulva and a feeling that “something was coming out.” Examination revealed 
that there was a large purplish mass present in the right labial region extend- | 
ing halfway up the vagina. Under general anesthesia sutures were removed — 
but the laceration was found to be in no way associated with the hematoma. 
Further inspection revealed a small, previously unrecognized 
located to the right of the clitoris leading into the hematoma. The hematoma _ 
was incised and approximately 400 c.c. of blood and clots evacuated. a 
areas were ligated and the vagina tightly packed. A transfusion of 500 c.c 
of blood was administered during the second repair. She was put on sulfa- =) 
diazine and vitamin K, and following an uneventful postoperative course was 
discharged on the eighth postoperative day. 


Case 4. Mrs. L. J. (253739), a 21 year old white primipara, was ad- ie 4 
mitted on Feb. 18, 1947. There was no evidence of toxemia and the aie “aoe 
and Kline tests were negative. After an 8% hour labor, a viable female in- = 
fant was delivered by low forceps and episiotomy. The baby’s weight was 
not recorded. 


After her return to the ward she continued to ooze slightly and a 
of pain in the vagina. A vaginal examination performed 12 hours after de- — 


It was noted that there was an unrepaired extension eg a4 
of the episiotomy rik a a large clot evacuated. The cavity was obliterated by a a 
series of interrupted sutures of chromic 0, and the remainder of the episiotomy _ 
closed with silkworm gut sutures. A large vaginal pack was inserted and i 
500 c.c. of whole blood administered. The pack was removed in 24 hours. 
Despite oral sulfadiazine, the episiotomy and hematoma site became grossly re att 
infected and the patient ran a septic course, finally being discharged on the 
fourteenth postpartal day. 


aks 


Case 5. Mrs. O. L. (5258), a 39 year old colored, gravid multipara, was oe 
admitted on Feb. 27, 1947, because of a moderately severe pre-eclampsia. 
Kahn and Kline were negative. After 5 hours of labor she spontaneously deliv- - 
ered a viable 6 pound 2% ounce male. A second degree laceration of the ie 
perineum was repaired with chromic 000. Seven hours after delivery the a3 
patient complained of severe vaginal pain and examination revealed a mas- 
sive, bluish-violet colored mass in the lateral wall of the vagina. Under gen- 
eral anesthesia the sutures were remov ed from the previously a srcond, 
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degree tear and the vaginal mass incised. Approximately 300 c.c. of clotted 
bleed was evacuated from the hematoma cavity. Several bleeding areas were 
_ sutured and the vaginal mucosa was closed by interrupted sutures of chromic 0. 
Three silkworm sutures were used to close the tear. No pack was inserted. 

_A transfusion of 500 c.c. of whole blood was administered. She made an un- 

eventful recovery and was discharged on the fifth postpartal day. 


Case 6. Mrs. M. A. B. (210987), an 18 year old colored primipara, was 
admitted on Aug. 1, 1946. There was no evidence of toxemia and the Was- 
sermann was negative. Following 14 hours of labor she was delivered of a 
7 pound 15 ounce living female with low forceps and episiotomy. Consider- 
able difficulty was experienced at the pelvic outlet and during delivery a large 
left labial hematoma developed. Immediate incision and drainage was car- 
ried out and approximately 150 c.c. of blood were evacuated. Firm pressure 
over the site of the hematoma produced hemostasis. Marked edema of the left 
labia persisted for + days. Because of endometriosis, sulfadiazine and penicillin 
were administered. She was discharged on the twelfth postpartal day. 


oe Case 7. Mrs. E. J. (166188), a 17 year old colored gravida I, para 0, 
. was admitted on April 26, 1947, at term. The Wassermann was negative and 
she had been under observation for mild toxemia of pregnancy. After a 614 
hour labor a viable 5 pound + ounce male fetus was delivered from the left 
ccciput anterior position by low forceps and episiotomy. The episiotomy was 
repaired with chromic 000. On the third postpartal day, a vaginal examina- 
de tion was carried out because of vaginal pain and a septic course. This exam- 
: ination revealed an unrepaired tear of the right vaginal wall which led into 
a large vaginal hematoma. This was incised and following closure the vagina 
was tightly packed. She was put on penicillin and given a 500 c.c. transfusion. 
The pack was removed the following day. Temperature was normal by the 


Da. sixth postpartal day, and she was discharged on the ninth postpartal day. 
— Case 8. Mrs. R. F. (173400), a 23 year old colored gravida I, para 0, 


was admitted June 16, 1945, at term. There was no evidence of toxemia and 
the Wassermann was negative. Following a 9 hour labor she spontaneously 
delivered an 8 pound 5 ounce viable male child. A second degree perineal 
laceration was sustained at the time of delivery and was repaired with chromic 
000. It was noted a few days after delivery that the tear was infected, the 
patient having a septic course for several days. On the ninth day postpartum, 
examination revealed a hematoma of the right labia. Immediate incision and 
drainage were carried out and an undetermined amount of clots evacuated. 
Following packing of the cavity there was no further bleeding. The pack 
was removed the next day and the patient was well enough to go home on the 
twelfth postpartal day. 


Case 9. Mrs. A. M. (45569), A 16 year old colored gravida I, para 0, 
was admitted on April +, 1943, at term. There was no history or findings of 
toxemia. However, just prior to delivery, the patient began to bleed vaginally 
and examination of the placenta after delivery supported the diagnosis of pre- 
mature separation of the placenta. Wassermann was negative. After a 714 
hour labor, a 6 pound 9 ounce viable male infant. was spontaneously born 
from right occiput anterior position, following a right mediolateral episiotomy. 
Following delivery it was noted that a small vulvovaginal hematoma had de- 
veloped on the left side apparently from an unrecognized small tear. It was 
decided to treat the hematom . 
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no incision or drainage was necessary as it did not increase in size. The post- 
partal course was uneventful and the patient was discharged on the sixth day 
postpartum. 


Fig. 1 (Case 12). Postpartal hematoma of vulva, infrapelvic type, prior to 
active therapy. 


internal version. There was moderate bleeding 
delivery. The blood pressure which had been 200/120 fell to 80/60 and the 
patient was brought to the hospital on May 1, 1942. It was noted on admis- E * 
sion, a few hours after delivery, that the patient was slightly jaundiced and Z 
had a tender abdomen. There was a 3 plus edema of the lower extremities 
and face. Urinalysis revealed a 1 plus albumin. Because of the above findings, 
a provisional diagnosis of ruptured uterus was made and the patient subjected 
to laparotomy. A subtotal hysterectomy and bilateral salpingectomy were 
done. Despite transfusions and other supportive measures the patient expired 
shortly after surgery. 

Autopsy revealed an acute gangrenous vaginitis and metritis. In the upper 
right vault of the vagina and adjacent pelvic tissues there was a wide area of — 
hemorrhage. There was a perforation of the vagina at this point. While no 5 
report of cultures could be found in this chart, it seems reasonable to assume = 
that this case was complicated by C. Welchii infection. 


Case 11. Mrs. D. B. (50154), an 18 year old colored primipara, was ad- 

_ mitted with a rather marked toxemia of pregnancy. The Wassermann was _ 
negative. Labor began at 8 months and after a 3 hour labor the cervix was 
fully dilated, and a shallow episiotomy performed. A viable male was deliv- 
ered spontaneously, the presentation and position being vertex left occiput — 
anterior. During the repair of the episiotomy a large hematoma suddenly de- 
veloped in the right labia. —The hematoma was incised and the clot removed. 
Moderate bleeding occurred and the cavity was packed tightly with iodoform | 
gauze. The pack was removed 24 hours later. Edema of the vulva persisted, 
and a patient dev eloped chills and fever. Following we use of see 
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and a 500 c.c. transfusion she improved steadily and was able to go home on 
the eleventh postpartal day. 


*CaseE 12. Mrs. E. T. (20475), a 20 year old colored gravida II, para I, 
was admitted Oct. 25, 1941, at term. She had no evidence of toxemia. The 
Wassermann was strongly positive. Because of ruptured membranes a medical 
induction was given, and she promptly went into labor. Two hours and forty- 
five minutes later the cord prolapsed. Vaginal examination revealed a single 
footling presentation with a fully dilated cervix. A rapid breach extraction 
was performed, resulting in a small tear around the lower end of the vagina, 
which was promptly sutured. Four hours later the patient complained of an 
excruciating pain about her vulva. Upon examination a large swelling was 
observed, involving both labia and the entire perineum. The mass was tense, 
tender, bluish and slightly fluctuant, and a diagnosis of vulvovaginal hema- 
toma was made (fig. 1). It was deemed best to temporize and ice packs were 
used locally. Twelve hours later the swelling seemed to be increasing in size, 
and pain was intolerable. It was decided to incise the hematoma. Accordingly, 
under nitrous oxide anesthesia, a transverse incision was made in the posterior 
fourchette and a hematoma the size of one’s fist was evacuated. Bleeding was 
slight, so a few deep U sutures were taken and 5 Gm. sulfathiazole sprinkled 
into the cavity, followed by tight packing with merthiolate gauze. The pack 
was removed in 24 hours. The patient’s temperature remained normal, and 
she went home on the seventh postpartal day. 


*CasE 13. Mrs. L. P. (59881), a 32 year old white gravida VI, para III, was 
admitted on Nov. 23, 1940, because of a moderate toxemia. Wassermann was 
negative. She responded well to toxemia regime and was induced medically. 
She spontaneously delivered a viable 7 pound male infant after 10 hours and 
26 minutes of labor. Bleeding was minimal. 

Several hours later she complained of severe pain in the right side of the 
vagina and right labia. At this time, the right side of the vulva was swollen 
and tender, and it was thought that there was extravasated urine in the uro- 
genital diaphragm from urethral injury. The pain became more severe, and 
the swelling increased in size. The skin overlying the tumor was glossy but 
no bluish color was seen. Vaginal examination revealed a huge hematoma of 
the right vaginal wall. Under general anesthesia an incision and evacuation 
of the clots was performed. No bleeding points could be found. A small lacer- 
ation in the posterior fourchette was believed responsible for the hematoma. 
Deep mattress sutures were used to obliterate the dead space, and an iodoform 
pack left in place. Because of a marked chill and fever, the pack was removed 
that night, and a transfusion given. No further bleeding occurred. The 
patient made an uneventful recovery and was able to go home on the tenth 
postpartal day. 


Case 14. Mrs. D. B. (16983), a 22 year old white gravida ILI, para 0, 
entered the hospital April 8, 1940, at term. There were no signs or symptoms 
of toxemia. The presentation was breech. She stated that the membranes had 
ruptured a few hours earlier. After 15 hours of labor the cervix was fully 
_ dilated, and after episiotomy a breech extraction was performed and a viable 
4+ pound 10 ounce female was delivered. The patient lost about 200 c.c. of 
blood during the delivery. The episiotomy was repaired and her condition 

was described as being only fair. The blood pressure immediately Postpartum 


90/65. 


*Cases and 13 were briefly reported elsewhere.’ 
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Four hours later the patient was in shock and at this time had severe 
epistaxis. A transfusion was given immediately. Vaginal examination revealed 
no apparent vaginal or cervical tears, and the lower uterine segment was ap- 
parently intact. The vagina was then tightly packed. The blood pressure 
remained around 60/30 and she complained of severe cramping pains in the 
lower abdomen. Despite all supportive treatment the patient expired 8 hours 
after delivery. 


A postmortem vaginal examination was done, and a diagnosis of possible 
incomplete tear of the lower uterine segment made. At autopsy the pathol- 
ogist noted that beneath the peritoneum covering the posterior portion of the 
uterus there were masses of clotted blood which were continuous with a hema- 
toma about the rectum, upper vagina, and the bladder. The vagina towards 
its lower end showed a surgical incision which had been closed with catgut, 
all except the upper angle. A probe passed through the top of the episiotomy 
directly into the hematoma described above. 


In this case smears from the spleen, liver, peritoneal cavity, etc., revealed 
numerous cultures of C. Welchii. The pathologist thought it quite likely that 
there was contamination of the wound with C. Welchii at the time of deliv- 
ery as growth of the organism occurred very rapidly in cultures from the 
episiotomy wound. 


CasE 15. Mrs. R. S. (16201), a 26 year old white primipara, a severe pre- 
eclamptic, was referred to the hospital April 10, 1939, for treatment. She 
did not respond to toxemia therapy and several attempts at medical induction 
were necessary before she went into labor. After 37 hours the cervix was 
almost completely effaced and 7 cm. dilated. After several hours of further 
labor without progress, Duhrssen’s incisions were performed and delivery by 
midforceps accomplished. The baby weighed 8 pounds and cried at once. 
Bleeding was profuse and inspection revealed 2 deep lacerations of the lateral 
vaginal walls. The lower uterine segment was believed to be intact. The 
cervical incisions, vaginal lacerations, and episiotomy were repaired, and stim- 
ulants and infusions given. The patient suddenly went into shock. A tota! 
of 1950 c.c. of blood was given, but she never completely rallied. The uterus 
was packed, but death occurred 4 hours later. 


At autopsy a large retroperitoneal hematoma extending upwards in the 
broad ligament to the right Fallopian tube and posteriorly to the anterior 
surface of the rectum was found. Its point of origin was in the vaginal lacera- 
tion on the right, high in the vagina. A probe was readily passed through this 
laceration directly into the hematoma. There was no evidence of uterine 
rupture. 


Case 16. Mrs. E. B. (1938), a 20 year old white primipara, a questionable 
toxemia, after 9 hours of labor was delivered of a viable 9 pound 6 ounce male 
infant by forceps and episiotomy. Hemorrhage was described as being more 
than normal. Three hours later the patient cried out from excruciating pain 
of the vagina. A vaginal examination revealed a mass the size of a large orange 
in the right vaginal wall. This mass was tender, tense, and bluish in color. 
The upper angle of the episiotomy was not closed and was bleeding. A diag- 
nosis of a hematoma of the right vaginal wall was made, and under local anes- 
thesia the episiotomy was opened and the clot removed. The bleeding vessels 
were located and carefully ligated, and the whole wound closed without drain- 


age: Be transfusion was given because the pat ed signs and symptoms 
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of shock. She had an afebrile convalescence and went home on the eleventh 
postpartal day. In this case albumin had been found in the urine several times, 
but without significant blood pressure elevation. 


Case 17. Mrs. F. L. (1937), a 21 year old white primipara with no history 
of toxemia, was admitted to the hospital at term. The length of labor was not 
given. The patient had a low forceps delivery without benefit of an episiotomy, 
resulting in several small vulvar lacerations. The left side of the vulva began 
to swell soon after delivery and pained her considerably. She had several chills 
and began to have a septic type of temperature. The swelling extended well 
up into the vagina anterior to the rectum. On examination the mass was 
tense and very tender. Because of the septic course and the fact that the patient 
was unable to void, she was transferred to the Urological Service with the 
diagnosis of extravasation of urine from a bladder or urethral injury. The 
patient did not improve and the mass was incised and drained. On incision it 
was found to contain large blood clots and pus. She improved immediately 
and was able to go home 4 days later. 


COMMENT 


In the series of 17 cases reported, 10 were primipara and 7 multi- 
para. This is to be expected since the incidence of operative deliv- 
eries is greatest in this group. The age of the patient, weight of the 
baby and duration of labor do not appear to be of any significance. 
One cannot readily overlook the high incidence of toxemia (53 per 
cent) which prevails in this series. There were 13 instances of oper- 
ative delivery whereas 4 were spontaneous. There were 11 cases 
where lacerations of the vulva and/or vagina occurred at delivery, 
4 of which were unrecognized. In 3 cases the upper angle of the 
episiotomy was not completely sutured during the repair. Bleeding 
vessels may retract beyond the upper angle of the episiotomy and 
should be sought for at the beginning of the repair. The time in- 
terval between delivery and diagnosis varied. 


One case was discovered during delivery, 10 occurred within 12 
hours from delivery, and one each on the 3rd, 9th, and 12th post- 
partal days respectively. Three were undiagnosed until autopsy. 
The location of the hematoma was noted as occurring on the right 
in 10 cases, left in 5 cases, and bilateral in 2 cases. All who recov- 
ered, with the exception of one patient, were managed by prompt 
incision and evacuation of blood and clots, ligation of the bleeding 
points, and usually packing of either the hematoma cavity or the 
vagina or both. Transfusions were utilized in 11 cases. Despite 
the use of sulfa drugs and penicillin in several cases, the incidence 
of postpartal morbidity remained high (47 per cent). 


CONCLUSIONS 


1. Seventeen cases of postpartal hematomas are reported, bring- 


| 

: 

; 

| 
i 
> 
a 
‘ 


5 


MICHAELS-HERRING: POSTPARTAL HEMA 


593 


ing the total nuiaber of reported cases to 199. The mortality rate 
for this series is 17.7 per cent. 


2. Careless repair of episiotomies and tears, and unrecognized 
tears of the vulva and vagina are extremely significant in the etiol- 
ogy of these hematomas. 


3. That hematomas frequently occur in the toxemia patient is 
borne out by the incidence of 53 per cent in this series. 


4. The clinical picture is variable and an early diagnosis is essen- 
tial particularly in the suprapelvic variety. Severe pain is a signifi- 
cant feature in the majority of cases. 


5. Prophylaxis consists in avoiding forceful and hurried delivery 
wherever possible. When difficult delivery is experienced the opera- 
tor should carefully inspect the vulva and vagina for tears and 
promptly and carefully repair them. Closure of the upper angle of 
the episiotomy is imperative. In toxemias where there is a tendency 
of increased bleeding, calcium and vitamin K are indicated. 


6. Small vulvar or vaginal hematomas may be treated expectantly 
with pressure, ice bags, and careful surveillance. Larger hematomas 
require prompt incision, drainage, and ligation of bleeding vessels. 
The application of hemostatic agents such as gelfoam, fibrin foam, 
or oxycel should help materially. Packing of the hematoma cavity 
and vagina is indicated along with transfusions, antibiotics, and 
sulfa drugs. In addition, where the hematoma has extended sub- 
peritoneally, laparotomy to secure hemostasis is usually indicated. — 
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BRONCHIOGENIC CARCINO 
per Ocusner, M.D., 
Micuaet E. DeBakey, M.D., 
and 


IrvING M. RicuMman, M.D. 


New Orleans 


LTHOUGH the number of deaths from cancer is increasing an- 

nually, the percentage of recoveries following therapy has 
been progressively higher with each succeeding year in the last 10 
years, with the one exception of bronchiogenic carcinoma in which 
the percentage of recoveries is less now than it was 5 years ago. 
a This is probably due to the fact that the diagnosis is made late in 

: the course of the disease because relatively few physicians realize 
that bronchiogenic carcinoma is a common lesion and do not con-| 
sider its possible occurrence until the disease is far advanced. In 
the treatment of bronchiogenic carcinoma as in the treatment o 
any other cancer, therapy, to be successful, must be instituted at . 
time when the lesion is still limited to the originating viscus. 


The incidence of bronchiogenic carcinoma has increased more 
than cancer anywhere else in the body. Dorn’ showed that between 
1914 and 1930 the death rate from cancer of the lung increased 3.7 _ ok 
times, whereas during this same period of time there was an in- 
crease of only 20 per cent for all forms of cancer combined. Our?” _ ee 
experience has been similar to that of others in that there has been _ é 
a progressive increase in the incidence of primary carcinoma of the Sts 
lung whereas the incidence of other types of carcinoma remained he ‘a 
approximately the same. In Georgia, the mortality rate from pri- AE ae 
mary malignancy of the respiratory tract has increased progres- _ 
sively from 23 per 100,000 population in 1934 to 200 deaths 
in 1943. During this same period of time the mortality from gas- __ 
tric carcinoma: remained about the same with an over-all decrease 
from 320 deaths per 100,000 in 1934 to 300 deaths in 1943. =f 


In the Charity Hospital in New Orleans, the incidence of bron- | 
chiogenic carcinoma has increased more frequently than any ae : 
cancer, whereas during this same period of time the incidence of 
gastric cancer had decreased. In this institution, during a 10 year 
period ending Jan. 1, 1947, 393 cases (66 per cent) of carcinoma 
of the lung were observed in the white race, and 204 (34 per cent’) a 
in the colored race. During the same period of time cancer of the _ 


stomach occurred more frequently in negroes (59 per cent) than a a 


From the Department of Surgery, School of Medicine, Tulane University of Louisi- 
ana, the Charity Hospital of Louisiana, and the Ochsner Clinic, New Orleans, La. 


1 
4 
] 
i 
H 
% 
| 
‘ 
: 
ri 
‘ 
4 


THE SOUTHERN SURGEON | 


in white people (41 per cent). Although the racial distribution is 
probably about the same as indicated by the Charity Hospital sta- 
tistics, because the two races are admitted to this institution with 
about equal frequency, most of the cases of bronchiogenic carcinoma 
which we have seen have been in white people. Of 195 patients who 
were subjected to pneumonectomy for primary malignant disease 
of the lung 95.3 per cent were white and 4.7 per cent were colored. 


Primary carcinoma of the bronchus is a disease principally of 
males. Of the 195 cases operated upon by us 166 (85.1 per cent) 
were men and 29 (14.18 per cent) women. There has been a 
slightly greater increased incidence in women in recent years, be- 
cause whereas at the present time 85 per cent of the resected cases 
are in men, 10 years ago the incidence of involvement in males was 
approximately 95 per cent. Cancer of the bronchus is a disease of — 
advancing age. The highest incidence in our series is found inthe 
sixth decade and approximately 90 per cent of the cases occur in 
the fifth, sixth, and seventh decades. It does occur in young people, — 
however. Seventeen (8.6 per cent) of our 195 resected cases were 


less than 40 years of age. 

he The etiology of bronchiogenic carcinoma is unknown, aside from 
the fact that males are much more frequently involved than females, 
which permits the conclusion that there is a greater predisposition 
in the male. On the other hand one cannot say what the cause is of 
the increasing incidence of this type of malignant process. Although 
ve previously were of the opinion that the chronic irritation result- 
_ ing from excessive cigarette smoking was a factor, this cannot be 
ine proved. However, the fact that there is a parallelism between the = 
__ number of cigarettes sold in the United States and the increased Bea 
ee a incidence of bronchiogenic carcinoma is interesting. 


PATHOLOGY 


There is considerable variation in the type of bronchiogenic car- 
= cinoma and we have been able to show that the prognosis varies to 
a certain extent with the histologic appearance of the tumor. 
Whereas previously it was thought that most cases of bronchio- 
genic carcinoma occurred in the main stem bronchi facilitating the 
early recognition of these lesions, in our series most of the tumors 
i were not found in the main stem bronchi. Although there was some 
- _ variation according to the histologic type, less than 10 per cent of 

the tumors were located in the main stem bronchi and with the ex- | 
a ception of the epidermoid carcinomas, most of the lesions were in 
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the periphery (64 per cent of the adenocarcinomas and 48 per cent 
of the undifferentiated). Unfortunately, the large proportion of 
cases of bronchiogenic carcinoma occur in the upper lobes in a posi- 
tion which is not within bronchoscopic vision. For this reason, if 
one waits until the tumor can be observed bronchoscopically = 

lesion is likely to become advanced. The right lung is involved more | 
frequently than the left. In a series of 4,732 cases which we pre- 
viously collected from the literature there were 2,761 (58.3 per 
cent) involving the right lung and 1,971 (41.6 per cent) involving 
the left lung. In the present series of 195 cases of primary pul- 
monary malignancy, in which pulmonary resection was done, the _ 
right side was involved in 111 cases (57 per cent), and the left side oe 
in 84 (43 per cent). The right upper lobe was involved most fre- __ 
quently (27.6 per cent), the left upper lobe in 24.6 per cent, ~~ 

right lower lobe in 22 per cent, and the left lower lobe in 14.3 per me 
cent. Histologically bronchiogenic carcinoma is differentiated into 
three main groups, epidermoid, adenocarcinoma and undifferenti- 
ated carcinoma. The epidermoid and undifferentiated carcinomas | 
are more common and occur with greatest frequency in the sixth P 
decade. With i increasing age the incidence of epidermoid carcinoma — ie : 


Clinical manifestations: Unfortunately the early clinical ——< 
festations of primary carcinoma of the bronchus appear relatively — 

insignificant because they occur so insidiously. It is surprising how 
frequently the first manifestation is a respiratory tract infection | 
such as influenza or atypical pneumonia. In over half our cases, — 
such a history was obtained. The patient, instead of recovering as 
he normally should from such a respiratory tract infection, con- 
tinues to cough and have fever. Unresolved pneumonitis is fre- 
quently diagnosed. It is our conviction that virus pneumonia, atypi- 
cal pneumonia or unresolved pneumonia are diagnoses which should 
be made with considerable caution especially in a man 40 years of | 
age or older. Furthermore we believe that an unexplained thoracic 
discomfort in a male past 40 years of age justifies a presumptive - *é a 
diagnosis of bronchiogenic carcinoma. _ Cough i is usually present but ae ie 


smoking. Hemoptysis is always a significant manifestation and ee 2 
demands thorough examination. Wheezing which occurs for the = 
first time in a man past 40 years of age suggests bronchial obstruc- | 
tion, the most frequent cause of which is bronchiogenic carcinoma. 
Late manifestations of bronchiogenic carcinoma are loss in weight, __ 
discomfort in the chest, dyspnea, debility, clubbing of the fingers, _ 
and finally hoarseness due to vocal cord paralysis resulting from — 
involvement of a recurrent laryngeal nerve. In our pneumonectomy 
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(89.2 per cent) had cough; 129 (66.2 per cent) had loss in weight; 
125 (64.1 per cent) discomfort in chest; 


ee. hemoptosis; 92 (47.1 per cent) dyspnea; 61 (31.2 per cent) de 


ae ness. The fact that over half the patients had loss in weight and 


_ would suggest a poor prognosis. That 8.2 per cent had loss of voice 
_ ther comment. There are many thoracic surgeons who are of the 


_ sis is contraindication to thoracic exploration because of the likeli- 
hood that the lesion is inoperable. Whereas it is true that many 


than 5 years and although he subsequently succumbed to recurrence, 
his life was unquestionably prolonged and he lived in comfort. Had 
we considered the case inoperable because of the recurrent meres 


ae died in less than 3 years. Aas 

DiaGNosIs 


As emphasized previously, it is extremely important that early 
diagnosis of bronchiogenic carcinoma be made because only by the 
institution of adequate therapy at the time when the lesion is still 
confined to the bronchus or lung can the ultimate results be good. 
The diagnosis of bronchiogenic carcinoma is not difficult if the con- 
dition is only considered. X-ray examination is extremely valuable 
in detecting bronchiogenic carcinoma because of the ease with which 
it can be performed and because of the high percentage of correct 
_ diagnoses. In a number of our patients the lesion was picked up 
during routine examination of the chest without the patient havi ing 


_ will usually show a shadow produced by the inhlaveting mr A 
massive shadow resulting from atelectasis of a lobe or lung sup- 
a by the obstructed bronchus does not necessarily mean exten- 
sive involvement by the neoplasm. In this instance the shadow is 
caused by atelectasis which is evident by displacement of the medi- 
__ astinum toward the affected side and ipsilateral elevation of the 
_ diaphragm. X-ray diagnosis is correct in almost 90 per cent of the 


series of 195 cases 51.7 per cent gave us a story of having had a 
- previous respiratory tract infection. One hundred and seventy-four | 


110 (56.4 per cent) 
bility; 41 (21 per cent) wheezing; and 16 (8.2 per cent) hoarse- — 


approximately a similar number had discomfort in the chest is in- 
dicative of the fact that our cases were relatively far advanced, and © 


due to involvement of one recurrent laryngeal nerve deserves fur- 
opinion that evidence of recurrent laryngeal or phrenic nerve paraly- _ 
patients with recurrent laryngeal or phrenic nerve paralysis have — 


lesions which cannot be resected we have been able to perform a _— 
. . . 
resection in 16 such cases. In fact, we had one patient survive more | 


cases. Of our 195 cases, 86.1 per cent were diagnosed by the © 
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radiologist as bronchiogenic carcinoma; 4.1 per cent as pulmonary 
abscess; 25 per cent as dermoid or neurogenic tumor; 2 per cent as 
atelectasis; 1 per cent as bronchiectasis; and 1 per cent as tubercu- 
losis. Bronchoscopy is of importance in the diagnosis of bronchio- 


genic carcinoma, particularly in those lesions located in the large, 
main stem bronchi of the lower and middle lobe. Unfortunately, a “ae 


because of the frequent involvement of upper lobe bronchi and the — 
peripheral bronchi the lesion may be beyond bronchoscopic vision. s ee 
In the present series, bronchoscopy was done in 161 cases (83 per on 
cent), in the remainder it was not thought advisable because of the 
location of the tumor. A biopsy was obtained in 100 cases and was a 
positive in 37.9 per cent of the entire group. An extremely v aluable — a 
diagnostic method is the demonstration of tumor cells in the sputum 
or in the aspirated bronchial secretion. This procedure, 
tedious and time consuming, when performed by a competently 
trained individual gives a correct diagnosis in approximately 90 per 
cent of cases. Aspiration biopsy of bronchiogenic tumors, although 
a valuable method of making the diagnosis in many instances, should 
be condemned because of the danger of implanting malignant cells — ae 
along the course traversed by the aspirating needle and the pos- 06 
sibility of making an otherwise curable case inoperable. A valuable 
method of diagnosis when otherwise it is not possible is thoracic be 
exploration. We are convinced, from our experience, that in the =| 
male past 40 years of age, who has an unexplained thoracic dis- 
comfort in whom the diagnosis of bronchiogenic carcinoma cannot se 
be excluded, thoracic exploration should be done because only wil 
this way can a positive diagnosis be arrived at in some cases. a: . 
The development of a lung abscess in a male past 40 years of age te) 
who does not give a history of having had aspiration or an ante- 
cedent frank pneumonia is indicative of primary bronchiogenic car- _ 
cinoma which has undergone suppurative change until this diagnosis : 
can be excluded. If the abscess is in such a location that broncho- 7 
scopic visualization and biopsy are not possible and if examination CF 
of the sputum or the material obtained from bronchoscopic aspira- 
tion reveals no evidence of tumor cells, exploration is indicated. If — 
after opening the thoracic cavity one cannot determine whether or _ 
not the lesion is neoplastic a lobectomy should be performed and 
immediate frozen section of the walls of the abscess cavity per- _ 
formed. If carcinoma is found, a pneumonectomy should be done. 


TREATMENT 


The treatment of bronchiogenic carcinoma consists of pneumo- 
nectomy and extirpation of the regional mediastinal lymph nodes. 
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lobectomy might be considered because of removal of too much 
aereating surface by a pneumonectomy, this cannot be considered a 
curative procedure. In such an instance it is necessary to determine 
preoperatively by the institution of artificial pneumothorax with the 
collapse of the involved lung whether the patient can breathe ade- 
quately with only one lung. For this reason we still use preliminary 
artificial pneumothorax in most instances. 


The preoperative preparation of the patient with bronchiogenic 
carcinoma is extremely important. Since many of the patients have 
been ill for a number of weeks or months and not infrequently have 
an associated infection, there is considerable likelihood of a blood 
volume deficiency. This is particularly true if they have lost weight. 


Because of this it is imperative that the blood volume be deter- 
mined preoperatively and, if diminished, sufficient quantities of 
whole blood are given to correct the deficiency. 


 *¥ae present report is based upon 548 cases which have been seen. 
a Of the entire group 194 (35.4 per cent) were considered inoperable 
= mi at the time they were first seen because of evidence of distant metas- 
_ tasis. Of the 354 considered operable, 47 (13.3 per cent) refused 
_ operation and 307 (86.7 per cent) were explored. In many of these 
it was known that the lesion was extensive and the possibility of 
obtaining a cure seemed unlikely. This was particularly true in the 
cases in which there was evidence of involvement of the recurrent 
laryngeal phrenic nerves. Of the 307 in whom an exploratory oper- 
ation was done, 112 (36.5 per cent) were found to be not resectable 
because of involvement of vital structures such as the aorta, vena 
cava, or heart. In 195 a pneumonectomy was possible. In 138 
(70.8 per cent) it was considered as a palliative procedure and in 
only 57 (29.2 per cent) was the procedure considered curative. 
Palliative resection indicates that there is either gross or micro- 
scopic extension of the tumor beyond the lung, to the mediastinal 
lymph nodes, the pericardium, the mediastinum, the thoracic wall 
or the diaphragm. Of the 112 who were not found to be resectable 
on thoracic exploration, 27 (24.1 per cent) died within the hospital 
and 85 (75.9 per cent) left the hospital alive. Of the 195 in whom 
resection could be done, 45 (23 per cent) died within the hospital 
and 150 (77 per cent) left the-hospital alive. 


The relatively high mortality rate of 23 per cent is undoubtedly 
: due to the many resections in cases (70.8 per cent) with extension 
to adjacent structures. With better preoperative preparation, safer 
; anesthesia and improvement in technic the operative mortality has 
decreased in spite of the fact that the indications for resections have 
Earlier i in our the ‘mortality rate was 
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prohibitively high (before 1940, 54.5 per cent). With increasing 
experience, however, the mortality rate has decreased progressively 
until at the present time it is slightly more than 10 per cent. The 
respective hospital mortality rates in our 195 cases have been as 
follows: 1936-40, 54.5 per cent; 1941-42, 30.8 per cent; 1943-44, 
17.7 per cent; 1945-46, 20 per cent; 1947, 17.3 per cent and 1948, 
11.1 per cent. As mentioned above, one of the important reasons 
for a high mortality rate is the extent of the resection in a large 
percentage of cases. Nine and seven tenths per cent of the cases 
had ligation of the pulmonary vessels within the pericardium be- 
cause of the extension of the lesion immediately adjacent to the 
pericardium; 4.6 per cent had resections of major portions of the 
diaphragm; 5.6 per cent had resections of the large portion of the 
thoracic wall; and in 5 per cent it was necessary to suture a portion 
of the auricle. 


Of the 45 hospital deaths, 20 (4.5 per cent) died as a result of 
cardiovascular disease, of which 3 were pulmonary and 17 cardiac. 
The fact that the majority of these patients were in the sixth and 
seventh decades is undoubtedly the reason why approximately half 
of them died of cardiac disease, because during this age period per- 
sons are particularly subject to cardiovascular disease and the super- 
imposition of an operation of some considerable magnitude on a 
damaged cardiovascular mechanism greatly increases the risk. Be- 
cause of the high incidence of deaths due to cardiovascular diseases 
we have recently added a cardiologist to our thoracic team and hope © 
to be able thus to decrease the incidence of deaths due to this cause. | 
Thirteen (28.9 per cent) were the result of respiratory disorders, 
7 (15.5 per cent) were the result of hemorrhage, most of which | 
were in the earlier cases at a time when we were unable to control 


cent) were due to miscellaneous causes. 


Prior to 15 years ago no patient with bronchiogenic carcinoma — est va 
was ever cured. Now it is possible by the complete eradication a 
the tumor by removal of the lung and the regional lymph nodes in 
the mediastinum to obtain a cure. In an evaluation of any form of 
therapy, follow-up studies are essential and this is particularly true 
for malignant disease. In this series of 195 cases in which a 
for pulmonary malignancy was done every patient who was sub- 
jected to operation 6 months or more ago has been followed up to 
date. In the majority of instances the postoperative examination _ 
has been made by one of us. Because the number of patients who | Pie 
had been operated upon 6 months ago or longer were * ap 
upon at varying periods of time during the past 11 years, the num- | 
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smaller as the possible survival time increases. Of the 181 patients — 
operated upon 6 months or more ago over half (54.6 per cent) _ 
survived the first 6 months’ period after operation. The 82 deaths _ 
in this period include the 45 deaths which occurred in the hospital _ 
immediately after operation. Of the 148 patients operated upon a 
year or more ago 58 (39.2 per cent) are alive at the end of the 
year. After the second year the survival rate decreased less rapidly 
and by the end of 5 years approximately 27.5 per cent of the pa- 
tients subjected to pulmonary resection are still alive. To express __ 
it differently, the distribution curve of the survival rate drops rather _ 
rapidly within the first 2 years after operation but by the third _ 
year it becomes stabilized and continues almost as a plateau until | 
the fifth year. It is obvious that a patient with carcinoma of the — 
lung who has survived pneumonectomy for 2 years has a good 
chance of being alive at the end of 5 years. 


_ The cases in which there was no obvious extension of the disease 
_ beyond the lung should have a much better prognosis than those 
cases in which obvious extension to other structures or viscera has © 
occurred. This contention is supported by the results of our cases. 
If one divides the cases into those in which a palliative operation - 
was done and those in which a curative procedure was done, the 
following results were obtained: At the end of 6 months in the | 
group with no extension, 65 per cent were alive, whereas in the 
group with extension 48.7 per cent were alive; at the end of a year | 
these respective percentages were 57.2 per cent and 26.6 per cent; 
at the end of 2 years 34.2 per cent and 17.7 per cent; at the end 
of 3 years 28 per cent and 10 per cent; and at the end of 5 years 
41.5 per cent and 12.5 per cent.* We were able in this study to 
determine what happened to patients. with bronchiogenic car- 

cinoma who were not subjected to pneumonectomy. 


There were a number of patients who refused to be operated 
upon and an additional number in whom operation was thought 
not advisable. These comprise the contro! series. Although no~ 
_ pneumonectomy was done, other therapeutic measures such as 
_ deep x-ray therapy, nitrogen mustard, antireticular cytotoxic 
serum, etc., were used in all. 


_ The contrast between the results in the resected group and in 
_those with no resection is striking. Of the resected group 54.6 per 
cent are alive at the end of 6 months, whereas in the unresected 
group only 16.4 per cent were alive. These respective percentages 
at the end of one year are 39.2 per cent and 6.8 per cent; and at 


*The apparently better results in the five-year group as against the three-year group — 
must be due to chance alone in a relatively small group of cases. 
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the end of 2 years 25.9 per cent and 1.5 per cent. In none of the 
cases in which resection was not done, even though other measures 
to control the neoplastic disease were used, did the patient survive 
3 years, whereas in the group in which resection was done the 5 
year survival rate was 27.5 per cent.* In the results obtained in 
the two groups of cases in which resection was not done, those 
which were explored and those which were not subjected to ex- 
ploration, the survival rates were quite similar. At the end of 6 
months, the respective percentages were 17.9 per cent and 13 per 
cent; at one year 7 per cent and 6.2 per cent and at 2 years 1.5 
per cent and 1.6 per cent. 


carcinoma is one of the malignant 
lesions of the body and its incidence is increasing. Of the visceral 
carcinomas in males it is next in frequency to cancer of the stomach. 
Approximately 85 per cent of lung cancers occur in men. 


The upper lobes and periphery of the lungs are involved more 
frequently than the main stem bronchi, which is one of the reasons 
why the diagnosis can be made by bronchoscopic visualization of 
the tumor in less than half of the cases. X-ray examination and the 
finding of tumor cells in the sputum or in bronchoscopic aspirated 
material are valuable methods of diagnosis. Thoracic exploration 
is justified in a male past 40 years of age who has an unexplained 
thoracic discomfort in whom bronchiogenic carcinoma cannot be 
excluded. 


Whereas the prognosis in bronchiogenic carcinoma in the past 
has been bad, earlier recognition of the lesion and removal of the 
lung while the lesion is still confined to the originating viscus will 
result in a high percentage of cures. 


Pneumonectomy is the treatment of choice because it permits 
the removal of all the regional tumor and removal of the regional 
mediastinal lymph nodes. 


Five hundred and forty-eight cases of bronchiogenic carcinoma 
have been observed by the authors of which 194 (35.4 per cent) 
were considered inoperable when first seen. Of the 354 considered 
operable, 47 (13.3 per cent) refused operation; 307 (86.7 per 
cent) were explored. Of the 307 on which an exploration was 
done, 112 (36.5 per cent) were found to be non-resectable and in 
195 a pneumonectomy was done. In 138 (70.8 per cent) the oper- 
ation was considered as a palliative procedure because of the ex- 


*In the overail five-year survival the “better” results are partly due to an additional 
factor being Present. that time er peliietive resections were 
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iy ~ tension, ‘iit grossly or microscopically, to other structures; in 
ee $7 (29.2 per cent) was the procedure considered curative. 
_ The hospital mortality rate in the 195 pneumonectomies was 23 
ee i cent; the hospital mortality rate has progressively decreased 
with experience. Whereas before 1940 it was 65.5 per cent, in 
te it is 11.1 per cent. 


ee Even though almost three fourths of the present series were op- 

= pe eres upon at a time when the lesion had extended beyond the 

= ing lung, the survival rate in the 195 resected cases is con- 

siderable. Over half of the patients operated upon 6 months ago 

_ are alive at the end of 6 months and 27.5 per cent of those operated 

upon 5 years ago or longer are still alive. In the group of cases in 

__- which a curative resection was done, 41.5 per cent are alive at the 

av od end of 5 years, which includes those patients who died within the 

Cs _— It is significant that 12.5 per cent of those in whom a 
palliative resection was done survived the operation 5 years. 


_ In none of the cases in which resection was not done did the 
patient survive as long as 3 years, in spite of the fact that all were 
_ treated by the accepted non-surgical therapeutic measures, such as 
_ deep x-ray therapy, nitrogen mustard, antireticular cytotoxic serum, 
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EDITORIAL 


In this series of papers presented by staff members of the Depart- 
ment of Surgery at Tulane University of Louisiana School of Medi- 
cine, emphasis has been directed toward abnormalities of the alimen- 
tary system. 

It is impressive that in most instances mention has been made of 
early diagnosis which means the early recognition of physiologic 
changes. In most instances these changes can be recognized by lab- 
oratory or direct inspectional methods. 

It is an indication that surgeons have gone far in realizing the 
importance of differentiating between the normal and early abnor- 
mal physiology in potential surgical states. 

In the papers not in the field of alimentary surgery the point 
of view of prevention is well demonstrated, though possibly not in 
the direct application of physiologic principles. 

It is perhaps within the realm of probability that many of the 
conditions discussed except perhaps those produced by mechanical 
causes, may be controlled, short of major surgery, as our knowledge 

of precursory changes becomes more sharply defined. 


MAxweELL M.D., 
Dean. 
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WEST VIRGINIA SECTION TO MEET 


The West Virginia Section of The Southeastern Surgical Congress is hold- 
ing a 2 day meeting in Huntington at the Prichard Hotel, Sept. 3-4, 1948. 


The following progr am has been arranged: 


FRIDAY 


9:30 a.m. Meeting called to order 
Dr. R. J. Witkinson, Chairman, State Executive Committee 
Invocation 
Rev. KENASTON, D. Pastor, Memorial 
9:40 am. Welcome Address 


Dr. Cart Horrman, President, Cabell County Medi 
Society, Huntington, West Virginia 


Response 

Dr. Tuomas Bess, President, West Virginia State Medical 
Association, Keyser, West Virginia 

Sterility as Related to Benigh Lesions of the Uterus 

and Ovary 


Dr. Gitpert F. DouGtas, President, The Southeastern Sur- 
gical Congress, Birmingham, Alabama 


Surgery of the Sympathetic System 
Dr. E. Ly_e Gace, Bluefield, West Virginia oe: 
Urological 


Dr. Parke SmitH, Professor of Urology, University of Cin- 


Dr. Lucten A. LEDovux, Speaker, President, Medi- 
cal ne. New Orleans, Louisiana 


AFTERNOON 


Dr. Francis CorFey, Presiding 


for Chronic Cardiac 
to Adhesive Pericarditis 


Dr. R. A. Griswoip, Professor of Surgery, University of = 
Louisville, Louisville, Kentucky pal! 
(Motion Pictures) 


B. MacCracken, Presiding 
Orthopedic 
Dr. Ct AUDE SMITH, Cheriton, WwW est Virginia 
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10:40 a.m. Ary 
11:20 a.m. 
; 2:30 p.m. 
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PROGRAM, WEST VIRGINIA SECTION 


3:30 p.m. Recess 


4:00 p.m. Executive Meeting for Members Only — Election of 
Officers 
:00 p.m. Cocktail Hour, Mezzanine, Prichard Hotel = 


5 
7:00 p.m. Banquet, Ball Room, Prichard Hotel 


Dr. James Kiupp, Toastmaster, Huntington, West Virginia 
Dr. Herpert Acuff, Speaker, Past President, The Southeast- 
ern Surgical Congress; President-Elect, International College 
of Surgeons, Knoxville, Tennessee 


SATURDAY 
Incoming State Chairman, Presiding 
9:00 a.m. Carcinoma of the Uterus 
Dr. B. T. Beastey, Secretary, The Southeastern Surgical Con- 
gress, Atlanta, Georgia 
Dr. CHARLES POLAND, Presiding bene 
9:40 am. The Cross-Eyed Child bay 


Dr. ArtHUR M. Cutter, Professor of Ophthalmology, Obie 
State University College of Medicine, Columbus, Ohio 


10:20 a.m. Recess 

Dr. C. B. WriGcHt, Presiding 
10:30 a.m. Carcinoma of the Breast 
Dr. A. Kyte Busn, Myers Clinic, Philippi, West Virginia 


Dr. JoHN GERMAN, Presiding 


Postoperative Pulmonary Complications 


Dr. M. L. Wuirte, University of Virginia, Charlottesville, 
Virginia 
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